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Threayears ago the Department of Education initiated a special project on instruc-
tion about sickle cell anemia. Later the project was expanded to include a wide
range of genetic diseases and disorders that wi rrant particular attention ina com~
prehensive hedlth education curriculum. - ’

The need for instructionrabout genetic conditions and birth defects was under-
scored by the annouilcement, in the summer of 1976, that a group of American
scientists had successfully created arr artificial gene. This discovery suggests that
entirely new fotms of plant and animal life will be created in our lifetime——certainly
in the lifetim: of our children. It was the latest in a series of discoveries about
genetics in the last two decades that have radically cha ~ged the thinking of pro-
fessionals in the fields of science, medicine, and health. As a result of the "new
genetics,” a great deal of human suffering caused by genetic discases and genet-
ically related birth defects can nc' - be prevented or alleviated. Students in our
schools need to know about these 1.nportant medical and scientific adyances; they

¥ need the kind of access tc this information that our schools can provide.

This resource book was developed both to inform educators about genety. con-
ditions and bjrth defects and to assist them in intfoducing this wvitally important
aspect of hea& education inte a comprelfensive health education curriculum.
It presents a wealth of information about human heredity, genetics, and the pre-
vention and treatmerit of genetic disorders. It offers teachers the option of explor-
ing this fascinating subject in detail or of teaching selected concepts.

Here, “or the first time, in a convenient, accessible form, is the infowﬁon that
teachers will need in order to offer instruction about genetic conditions and birth

“defects. This publication desérves the attentiont.of all educators who are con-

cerned abeut the nealth of present and future generations,

Superintendent of Public Instruction

y
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Forevery child that died in 1906 as the result of acongenital abnormality,
or birth detect, six children died from infections or contagious diseases
Today those statistics have reversed. for every child that dies as the result
ot a contagious disease six die from congenital diseases or disord rs The
prevention and treatment of infectious diseases arg now commonplace,
birth defects, of the other hand, have become a major health problem.

Medical science has actually made it easier for certain kinds of genetic
conditions and birthadefects to be passed from one generation to another
This 15 an indirect result not only of advances in obstetrical medicine but
of better health care generally Individuals with what were oncé con-
siflered senous genetic aiseases and disorders can now be treated, thus
perpetuating those diseases and disorders in their children Also, the
chances of a detective chuld being borifand surviving are greater today
than they have ever been before

It 15 estimated that as manv as 250,000 children are born 1n the United
States gvery year with major hereditary conditions and disorders that wall
seriously impair thetr health Some birth defects are immediately ap-
parent Others are not manifested until later in the first few years of hife
Still others do not appear until individual’ have reached physical matunty
orold age Most senious birth defects, however, can be detected through
smedical testing during infancy and ¢ en before birth ’

fAccordmg tg statistics compiled by the National Institutes of Health, 15
mithon Arf@ricans are burdened by some kind of genetic condition or
birth defect The nisk of a ghild being born with such defects is at least
three percent for dach birth Genetic diseases and disorders accounc for
approumately one quarter of all in-patient hospital admissions and plage-
ments innnstitutions for the handicapped

Progress Toward a Solution

Just as medical science has. in a sense, created a new problem by solving
old ones, it has also found new wavs of treating many birth defi ots Even
more important, 1n the last 20 years dramatic advances have been made in
detecting congenital defects betore birth

Through prenatal diagnostic techniques prospective parents now can
learn a great deal about their unborn child They can learn with certeinty,
for example, whether or not the baby 1s properly positioned for a safe,
casy birth, whether 1t 15 receving sufficient oxygen (lack of oxygen can
create severe mental retardation, among other pirth defects), or whether
the position of the placenta may create problems of premature birth or
hemorrhaging . !
Through even more sophysticated medwal and genetic techniques the
parents can determine whether the child will be afflicted by numerous
diseases or disordess [r many cases the parents can discover important
things about the health ot their prospéctive child even before the child
has been conceved

-
A new med.cal field has burgeoned as a result of these discovenes genetic
counsehng  Using increasingly rehable techmques, genetic counselors
can assist prospective parends (usueily parents who have already had a
_child with a birth defect) by predicting numegrus conditions that might
occur in their unborn children or children tﬁlz;umlght someday have
*

1O
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T The Role of Education , < -
~ /T Efforts to educafe the public about the preyention of gerftic con-
s ditions and birth defects have beer limited by a lack of adequate ;
funding and the absence of a well coordinated pian. Thus, it 1s not
. surprising that many people have little knowledge about the progress '

that has been made in jiagnosing birth defects. Also, )many young
people preparing to bedome parents have never heabd of genetic
1aedicine or genetic counseling.

Clearly the schools are a logical starting point for an educaiional effort
regarding genetic conditions and birth defects. Instruction in this area
‘ can play a major rale in the prevention of the illness and pgrsonal
K o tragedy that continue to follow from ignorance. Such instruction 1s
N o recommended as part of a comprehensive health educafion curriculum
in the Framework for Health Instruction adopted by the State Board of

Education. ! : -

Teachers do not need to hecome genetic counselors or experts about
genetic conditions and birtidefedts in order fo offer instruction about
them. Most of the basic factral informat ~n teachers will need is con-

. .tained in this guide. Supplementary n...erials are readily available
from a variety of sources.

What teachers can do 1s help their students to understand the im-

s ' . : portance of hereditary factors in personal health, provide them with
/ medical knowledge that will enable them to make well informed de-
: - ‘ cisions about their future children, and motivate them to use medical
‘ "‘i“! and counseling resources when necessary.

Human chromosomes

1
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' This guide was designed as a resource for admurustrators, teachers, school
nurses, and uthers who wish te ofter instructian about genetic conditions
human heredity, and birth defects. The guide can be tsed inats entirety g
. a curnculum planning tool for kindergarten thhough adult education To-
ward this end the guide provides atomplete and detailed description ot
content and learning activities apprepniate for the vanous grade levels

The guide méy also be used selectively. Teachers may wish to offer in-
struction only about the prevention and treatment of birth defects, for

+ example. If so, the sections of the guide that deal with advanced biology
genetics, and social 1ssues will be pnimanly yséful to the teacher for plac-
ing the study of birth defects in a wider context, although they would
not necessarily be included as instructional content

In order to'offer instructiun about the prevention and treatment of birth .
defects teachers should know about the niany aspects of biology, gene-

tics, and social science that such a study imphes. This guide provides the

factual information they will need While teachers may use much of this

factual information for reference only, those who wish to explore the

numerous related content areas with adults or advanced high school stu-

Jents are given the vption of a complete course of study

»
The Goals of Instruction About Genetic Conditions
and Birth Defects

Asouthned 1n this guide, mstruction about genetic conghitions and birth -
defects has four primary student learning goals' N

1 To comprehénd the ways 1n which living orgamisms are shaped both
by their heredity and their environment.

2 To be aware of the most common genetic conditions and birth defects
" and torecognize that certain of these ase more likely to occur in specific
subpopulations and families '

. 3. To acquire basic information about the prevention and treatment of
genetic conditions and birth defects and to know where to seek help
and further informration.

Al -
4. To understand the personal, soaal, anc donomic consequences ot
genetic conditions and birth defécts and to gain insight into the 1m-
portant ethical questions raised by advances in genetic medicine

In short, students who have recerved instruction about genetic conditions
and birth defects.will know that, when confronted with decisions about
beginning a family, they will be able to base their decisions en solid 1n-
formatien. They will know where to seek additional information and
medical help, and they will have some measure of control over their
destinies and the destinies of their familes.

Children witly spina bifida are often

' . . . lyzed betow the waist
. The Structure and Content of This Guide paratyze ow e el

The structure of this guide is based on the following tour major concepts
Each of these complements one of the four major learning goals.

1. Heredity and environment interact to influence the development of
living organisms.

ERIC 1z )
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- - 2 There are more than 2,000 types of genetic conditions and birth defects.

Some genetic conditions and birth defects can be prevented, treated,
or alleviated. \ .

4 Genetic conditions and birth defects affect individuals, families, and
the society. '

Each concept-is divided into a sequence of subconcepts, progressing
logially from one ta another in increasing complexity. The guidé-recom-
mends specific grade levels {(primary, intermediate, and secondary/adult
edu-ation) for each subconcept. N

Each subconcept contains sevesgl components:

¢ Student Learning Objective.~Fhis is a statement of the instructional
objective for student learning for th~ subconcept.
\
Al
® Content. Written primarily for the benefit of the téacher, this  tion
describes the content related to the particular subconcept and its relevance
! ] tgthe main concept, to the general goals of the guide, and occasionally to
‘wlated curriculum areas. Also included in this section, whle'rever relevant, K
As alist of key words with which both the teacher and the students shou]d
be familiar when learning about the subconcept. -

® Learning Activities. Ranging in number from one to three or four, sug-
gested learning activities are offered as a basic for developing classwork
and assignments. Maay of these activities can be modified for varying
grade levels. T

Che gl structure of the DNA molecude,
the maus of gene

® Suggested Evalua\{on Activity. Ways of evaluating dtudent mastery ,
of the instructional objective are suggested for each subconcept. Usually .
these are stated in the form of topics that will enable the teacher to observe
evidence of student learning either through class discussion or in written
work.

A Balance of Cognitive and Affective Learning .

Many aspects of health instruction—for example; instruction about drug
and alcohol abuse—require considerable emphasis on affective learning.
Genetic conditions and birth defects comprise a relatively new field, how-
ever; thus, factual information must be a primary concern of.instruction
in this area. One purpose of this guide is to make the necessary informa-
tion readily ayailable.

Although students should master the facts about genetic cc\)nditions and
birth defects, inevitably issues arise in such a study concerning students’
self-concep#s, their attitudes toward others with developmental dis-
abilities, and their attitudes tow, the importani moral and ethical as-
pects of genetic medicine an‘arch‘ Therefore, numerous learning .
activities are suggested that stre®affective learning in addition to cogni-
tive learning. These include provocative questions for student discus-
siens, role-playing exercises, and exercises focusing on feelings and
attitudes.

Cognitive learning about genetic conditions and birth defects is, in itself,
insufficient for achieving the learning goals recommended in this guide.
rh >

ERIC | .
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Students should be encouraged whenever possible to accept differences
that exist among human beings; théy should also be mofivated to apply

their knowledge aboyt genetig conditions and birth defects to their own
IiceS. N\ W

qeacher Preparation .

eachers who will provide instruction about genetic conditions and birth
defects should become thoroughly familiar with the contents of this guide:
Some teacherS will already be acquainted with most of the concept-:
others may wish to supplement the conter..s of this guide with readings
listed 1n the reference section. Inservice training may be avaidable from
the State Department of Education or community health agencies.

: s
Community Resources -

Community aggncies can be immensely helpful in supplementing class-
room instruction. Frequently they can provide print and audiovisual ma-
terals. There may be a.genetfc counseling service in the community
where students can learn abo
the program or interviewing

e staff.’

Some genetic conditions ang birth defects are more relevant to communi-
ti& with particular ethnic or racial majorities, and these cdmmunities
may have local agencies set up to deal with- those conditions. In many
black communities, for example, organizations exist solely to combat
sickle cell anemia. . -

+ ,-DRw Developments in the Field

Although basic principles of heredity and human development have not
changed significantly over recent years, there has been a "’knowledge
explosion” rega.ding the diagnosis and treatment of specific genetic
"diseases and disorders. ‘

= Research into genetic conditions and birth defects is not only a relatively
new field; it 1s growing rapidly. In the last decade important new dis-
«—. 7 coveries have been made, or public health policies formulated, from one
month to another Therefore, teachers who wish to offer instruction
about genetic conditions and birth defects are urged to find ways of stay-
ing abreast of current developments. In the reference section several
penodicals are listed that can be obtained at little cost or can be found in
libraries (see “’'Selected Readings’) °

Terminology

One basic aim of this publication is to avaid overly complicated or tech-
nical biological and medical terms. Wherever possible, the terminology
used 1n these pages will be easily understood by the average reader.

Nevertheless, oversimplification of highly specialized language has its
hazards. Certain technical terms must be learned and fully understood in
order to comprehend the contents of this guide A glossary is provided in
the reference section, and key words are also listed in each content section.

ERIC
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Even more important than grasping specific technical terms is having
campiet€ clarity about the scope and nature of the guide itself, particularly
of what is meant by "‘genetic conditions” and "birth defects.”

® Genetic conditions. In the broadest sense any quality that an individual
inhents from his or her parents (or earlier generations) is a genetic con-
dition. The color of one’s hair and eyes or one’s stature and build are ir
herited characteristics, genetically determined. This guide focuses 1
marily on genetic diseases and disorders, illnesses or other conditions of
malfunction with which an individual is born.

® Birth defects. Any disez ie, disorder, or other condijtion present at birth
that can impair an jndividual’s health, usually in infancy butgmmetimes
not until later in the stages of development, is a birth defect of congenital
d@fect (the terms are synonymcus). While a majority of birth defects are
genetically related, some are the result of environmental factors—for
example, congenital syphilis or numerous handicaps that can occur when
the mother has taken certajn drugs or has become infected with rubella
during pregnancy. Thus, the term “birth defects” includes both genetic

* contitions and many other types of diseases and disorders caused by a

yari?w of factors. ) . ‘.

4

The Need for Sensitivity and Tact

Many aspects of instruction about genetic conditions and birth defects
may be the source of embarrassment to students who have experienced, -
either personally or through close relatives, the kinds of medical problems
discussed in this guide. Even a relatively minor-condition such as poor
vision may be a source of embarrassment to a student who is affected.
Therefore, teachers should be sensitive and tactful when dealing with
content and learning activities that relate to personal or family medical
histones. -

. -
RN

State Laws Affecting Instruction About Genetic Conditions
and Birth Defects .

Several learning activities recommended-in this guide involve questions

aware that parents or guardians grlist be informed of such questions or
surveys in writing and that written permission for pupils to participate
must be obtained, as providedin Section 10901 of the California Educa-
tion Code. Section 8506 of the code describes the procedures for offering
instruction about human reproduction; although most instruction about
genetic conditions and birth defects dces.not entail specific instruction
about human reproduction, teachers should also be aware that section
8506 may apply to some aspects of the learning activities they plan to use.

about personal aspects of famil;;:?[h. Therefore, teachers should be -

o

\
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‘/, . Goal 1: To comprehend the ways in which living
organisms are shaped both by their heredity
and their enivironment,
v - ) ‘
&;}2 “ —
Concept 1: Heredity and environment interact
: - s to influence-the development of hving

) organisms.
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Goal 1: To comprehend the ways in which living organisms are shaped both by their heredity
and their environment.

Concept 1: Heredity and environment interact to influence the development of living organisms.

b

——

Recommended grade level for instruction*

.

t\//
Subconcert Secondary
Primary $ Intermediate | (7-12) & adult
(K-3) (4-6) educahion

1.1—Living things produce like organisms. -
11 1—Although newborn amimals resemble therr parents,  »

some features of the parents do not develop in the offspring
unti later in hife

o’
~—

-

-~
11 2—All people share common traits and char cterstics,
Lut no two people are exactly alike : - A

:1,2—In addition to heredity, the environment affects the
development of living organisms in many different ways. !

1 2.1—Nptntion 1s an important factor in the development of
living organisms .

I

~
[

'/’

envirofymental effects .

1 2 3—Darwin formulated a theor, of evolution and natural

selection. .

1.3-—Important advances have been made in our knowledge
about genetics and human heredity in the last 100 years.

12 2—-1t 15 often difficult to distinguish genetic etfects trom ‘

13 1—The invention of the microscope enabled saentists to ] . "
examine the process of cellular reproduction

~~

1.3.2—Mendel discovered the prinaiple of genetcally inhernited
traits and the laws of dominance and recessiveness

13.3—" vy factors in cellular reproduction are genes,
chromc.omes, DNA, and the formation of new genetic codes

1 3.4—Mitosis and metosis are the two basic forms of cellular
reproduction, a new genetic code 1s formed during meiosis

. . ’ .

Note: A sohd bullet (8) indicates that this grade level 1s recommended fortea h-

\ing this particular subconcept. An open bullet (<) indicates that the subconcept
should have been mastered by students at this grade level. Since many students
have not recerved instruction about genetic conditions and birth defects in the
earher grades, instruction may be required at more advanced gradelevels forcon-
cepts recommended for earher'levels. These recommendations are not intended ,
to be followed nigorously? rather, they are an outline of how a course of study in :

) genetic conditions and birth defects might progress from one grade level to another

ERIC b
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Caoncept 1 Hered;ty and environment interact to influence the
development of living organisms.

Subconcept 1.1—Living things produce like organisms.

Although newborn animals resemble their parents, some
features of the parents do not develop in thexffspring until laten
in life. o

N
Reecommended Grade Level: #rnimary (KN
- Y

Student Learning Objective b

Discuss at least two ways 1n which a newborn animal resembles its parents
and at least two physical qualitities of the parents that have not yet devel-
oped 1n the newbom

*

Key Word . | o
Heredity The inhentance of physical and mental charactenstics

Content “
Recognizing that living things produce ke organisms 1s the first step
toward understanding heredity Numerous inherited traits are immedi-
ately apparent tn newborn arymeals body shape, color, prominent fea-
tures, etc. Other characteristics such as adult size and shape, arlength of
fur, develop later on.

] Al
Learning Activities : ’
1. Have the students cut out magazine pictures of matching pairs of
animals, adult and newbern Play a gyessing game. Each student selects
an animal picture, Then, *vithout sShoWing their pictures to anyone else,
the students guess which animal other students have in their pictures
The object is to acquire the largest number of matthed pairs. After the
guessing game, the students, either in pairs or in groups, discuss the
similarities and differences between the adult and newborn animals.

2. Have the students do a similar matching activity, but instead of using
pictures of animals, discuss the similarities and differences between the
adult and newborn animals at a zoo.

3 Ask the students to bring in baby pictures. Play a guessing game' Stu-
dents draw pictures from the pile and name the students to whom they
belong. Discuss the physical charactenstics that helped to 1dentify the

correct students. .

Suggested Evaluation Activity

For discussion or writing: Why do newborn anigals look the way they
look? Why do you look the way you look?

I
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Concept 1: Heredity and environment interact to influence the
development of living organisms. * .

Subconcept 1.1—Living things producg like organisms.

~1.1.2 ,

/All people share common traits and charactensncs, but no two
people are exactly alike.

¥

Recomm.ended Grade Level: Primary (K-3)

Student Learning Objective

: Identify at least t'vo ways in which students in the class resemble each
other physically and two ways in which they are different.

Key Word ﬂ A
Trast. A distingwishing quality or charactenstic.

5

-

Content - - N
Althuman beings are distinguished by certain umversal physical charac-
teristics: arms, legs, hair, body shape, etc. There 15 so much variation 1n
these characteristics from one person to another, however, that no two
people are exactly alike. Physical differences among ractal and- ethnic
groupsare dne extreme of the spectrum of human variation; less dramatlc
differences include the shapes of faces, noses, and ifmbs.
~
Leammg Activities

1. Examine or mgke drawings of different types of physical features:
Roman, ski-jumg, or pug noses; round or slanted eyes; different shapes
of mouths. Havelthe students make a composite drawing of a face, choos-
ing from the various types pf features.

2 The class dividedfinto pafrs. Each pair lists five shared physical qualities
and five differences\ Selected pairs explain their findings to the rest of the
class.

3 Fingerprinting. Usmg a rubber stamp pad, each student makes a copy
of hus or her fingerprint Then the class members compare fingerprints.

Suggested Evaluation Activity
For-discussion or writing: In what ways are ail people similar? Different?

Y
~

Notes:
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Concept 1: Heredity and environment interact to influence the
dévelopment of living organisms. . !

Subconcept 1.2—In aqdition to heredity, the environment affects the
develgpment of living organisms in many different ways.

Nutrition is an important factor in the development of living
organisms. :
L4 : (; ’

Recommenged Grade Level: Pnimary (K-3)

udent Learning Objective

t
) \gescrib'e how the pl ysical dejelopment of a particular livﬁ\g organism

can be affected by poor nutrition.

s . .
Key Words -
_ Environment; The conditions or influences present in the world an in- .
- . dividual inhabits. . ‘
Nutnition: Any form of nourishment, mainly food . ! T
Content

Next to heredity nutrition is the m st.lm?ortant influence on the devel-
opment of an organism. Whatever its inhgerited traits, n® organism can
grow into a healthy adult without proper and adeqyate nutrition. In hu-
man beings inadequate nutrition <an produce numdrous diseases and
disorders.such as rickets, brain damige, and beriberi. (Note: This concept’

does not deal with nutntional factors affecting prenatal development. See

z
B
Learning Activities

1. In the classroom piant seeds from the same packet in separate con-
tainers. Each contamner receives a different®ind of nutrition—more or
less light, water, plant food, etc. (For simplicity, limit each container to
one variable only.g

|

|

|

Note the development of the seeds during a period of
several weeks. .

2. Toillustrate the need for minerals in one’s diet for the growth of bones: -
Soak a small uncooked bone in vinegar for three days. The mineral matter !

will dissolve, and the bone will lose its strength and<€irmness so that it can
be bent easily ‘

3. Find pictures of vanous foods that humans need for healthy growth
and development., Use the pictures to make a wall collage.
—Continued

-

“Notes: ‘ , )

e
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Concept 1: Heredity and environment interact to influence the
development of living organisms

Subconcept 1.2—In addition to heredity, the environment affects the
development of living organisms in many different ways.

q|"

1.2.1 Nutrition1s an important factor in the development

(continged) of hving organisms

4. For sécondary or adult education students. Discuss diseases that can
result ffom deficiencies in vitamins, minerals, and protein. Many of these
diseases are more common 1n foreign countries; try to find pictures of
people who have the tliseases. Discuss which foods contain the necessary
nutntional qualities.

>

Examples. Defictency Disease
¢

Protein Kwashiorkor, Edema
.Calaum/Vitamin D Rickets -
Vitamin A Night blindness
Vitamin B, Beriberi :
Niacin Pellagra
Vitamin C Scurvy

~

Suggeste ¥ Evaluation Activity

&
For discussion or wniting What elements of nutrnition makea person grow
healthy and strong?

It is often difficult to distinguish genetic effects from environ-
mental effects.

(4 [

Twins have been the subject of extensive
research to determune the effects of heredity
and environment ’

T

ERIC

Aruitoxt provided by Eic:

Recommended Grade Level: Intermediate (4-5) 3

Student Learning Objective

Cite at least two examples in which it may be difficult to distinguish genet-
ic effects apd environmental effects on the development of an organism

Content

The relative influences of heredity and environment, nature and nurture,
have been debated by philosophers and scientists for centuries Discov-
eries in the field of genetics have done little {5 dull the debate.

Although purely genetic causes have been determined for 20 perce‘nt of
known birth defects, the majority of them are probably caused by an in-
teraction of hereditary and environmental factors.

In recent )?ears Richard Herrnstein, Arthur jensen, Wilham Shockley,
and several other educator/researchers have argued that initelligence and
academic achievement derive primarily from genetic factors This idea
has been strongly opposed by those who favor the concept of equal op-

~—Continued




Concept 1 Heredity and environment interact to influence the
development of living organisms . N

Subconcept 1.2—In addition to heredlty, the environment affects the
development of.1i1 ng drganisms in many different ways.

It is often difficult to distinguish genetic effects ) 1.2,2 /
from environmental effects {continued) -

portunity and who believe that 5c?ools can pmduu: iy by correcting the
disadvantages of poverty -

No matter how heated the nature nurture debate has begn, no conclusive
proof exists that either heredity ur environment 1s the sole determimant
of human behavior, ntelligence, physical characteristics, or the ma]ontv
ot congenital defects

Learning Activities -
‘1 On the b/nard draw a continuvm like the one below
- d Determined b)}
«  Heredity Envxronment

Referring to the following list, for cach item select a student to come up to
the board and place a mark where he or she thinks the itembelongs on the
continuum  Ask the student to e ~lain this choice, then open the topic to
class discussion

.

ftems +

The color ot'a person’s eves
The color of a person™s hair
A horse’s dappled coat

A student’s populanty among his or her friends

A pleasant personality

Do%g well in school

Getfing into trouble with ad:‘!ts

Being a good runner

Right-handedness or left-handedness 3
The/ability to roll one’s tongue

2. Class exercise Identify physical traits or traits of character that you ’“’
pussess that resemble those of your parents, grandparents, aunts, uncles, .
or cousins Make a hst of traits Put an "H" after those you think are due
to heredity and an ""E” after those vou think are the result of environmen-
tal factors Can you be positive about this? For advanced students’ Dis-
cuss how an expenment mightbe set up to determine whether such traits
are determined by heredity sr environment

3 For secondary or aduii education students. Have students read about,
and report to the class on, studies of separated 1dentical twins. Resource:
Ashley Montagqe Human Heredu,,, chapters 7 and 8 (see “'Selected Read-
ings”’ in the reference section)

Suggested Evaluation Activity

For discusston or writing: When can you be sure wxhether your physical
qualities are the result of either heredity or environment? Give examples.

Y
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Concept 1: Heredit;' and environment interact to influence the /
development of living organisms.

Subco t 1.2—In addition to heredity, the environment affects the
develgp¥nt of living organisms in many different ways.
\

s

-
7

Darwin formulated a theory of evolution and natural selection.

e

Fitae HES

Darwin’s observaton of finches in the
b Galapagos Islands inspired his theory
of evolution

ERIC

Aruitoxt provided by Eic:

Recommended‘ Grade Level: Interiediate (4-6)

Student Learning Objective

Discuss the importance of Charles Darwin’s discovernies, and briefly sum-
marize the theories of evolution and natural selection.

Key Words )
Evolution: Gradual change from one form to a new, or different, form. ’
Species: Groups of lm p\rganisms that interbreed.

C?ntent

-~ In the mid-nineteenth century the Enghsh bio']ogist Charles Darwin

touched off ¢ controversy that has continued into the present. Darwin
challenged the prevailing notion of the creation of all living things on
earth. Until Darwin, it was commonly believed in the West that all living
things were created at one moment in time, about 6,000 years ago, in-
dependent of each other. Basing his theories on a lifetime of bilogical
research and several years of travel through the seas of the world aboard
the H.M.S. Beagle, Darwin advanced a new theory with two basic com-
ponents. Greatly simplified, these are:

1. The theory of evolution. All living things evolved very slowly frem a
common ancestry, going back millions of years; theretore, all living
things are related to each other. ,

T
2. The theory of natural selection. Since all living things undergo a process
of continuing evolution, a constant struggle for survival occurs in
- which some spegies live while others perish. Darwin used the phrase
“the survival of the fittest” to describe this process.

Darwin's theories opened the way for more advanced investigation intc
the process of heredity.

—Continued
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Concept 1: Heredity and environment interact to influence the
development of living organisms.

Subconcept 1.2—In addition to heredity, the environment affects the
development of living organisms in many different ways.

oo e 1

Darw:p for%f:\ted a theory of evolution and 1.2.3 -
natural select®n. (con

\

Note: In accordance with policies of the Ca.ilornia State Board of Educa-
tion 1t 1s recommended that instruction about the theory of evolution be
balanced by instruction about other theories of the origin of living things.
For further information refer to: Social Sciences Education Framework for
California Public Schools, page 38, also, Science Framework for Californa
Public Schools and 1ts 1974 addendum -

Learning Activities

1. Have the /s invent o1 explore alternative theories about how hving
things came il being

2 Divide the class into groups Fach group s assigned a particular iving
organism Examples birds, rodents, wolves, deer, whales, o1 tribes of
people such as the Australian abongine THen each group designs a se-
quence of possible alternative future evolutions tor this organism, apply-
ing the theones of evolution and natural selection

Suggested Evaluation Activity

Discuss Why 15 Darwin’s theory of evolution important to our knowledge
about human heredity? In vour’discussion, demonstgate that you under-
stand what 15 meant by “evolution” and “natural selection.”

\ [

Notes: ) -~

ERIC
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A first edition of Darwin’s The Ongin
of Species

1l




Concept 1: Heredity and environment interact to influence the
development of living orgarisms.

~ Subconcept 1.3—Important advances have been made in ourknowledge
about genetics and human heredity in the last 102 years.
1 3 1 The invention of the microscope enabled scientists to examine
oS the process of cellular reproduction.
‘ Recommended Grade Level: Intermediate (4-6)
Student Learning Obijective
Explain how the jnvention of the microscope contnbuted to the modern
science of genetics
Key Words
Cell: The living active microscopic unit of all plants and amimals, cdn-
sisting ‘of many specialized parts. \
) Chromosomes* Microscopic threadlike bodies in thexnuclei of cells. .
Cytology: The study of cells.
Genes; The unuts in chromosomes that determine hereditary characteris-
tics.
Nucleus: The central part of a cell:
Sperm: Male germ (sex) cells that unite with female ova (egg) cells to
produce a new organism.
. , Content

Although it is now known that the reproduction of cells holds the key to
heredity in all living things, cells were not seen by humans until the de-
velopment of the first modern microscopes by Antoni1 van Leeuwenhoek,
a Dutchman, in the late 1600s. Leeuwenhoek spent many years examin-
ing the cells of animals and plants and was the first to cbserve the human
sperm cell. -

Leeuwenhoek’s experiments opened the way for far more sophisticated
microscope technology and experimentation that led to a surge of dis-
coveries about reproduction ip the nineteenth and twentieth centuries.
In fact, Leeuwenhoek’s work made possible a new field of biological
science: cytology, the study of cells. In chronological order, some of the
most important cytological discoveries after Leeuwenhoek included:

1831: First observation is made of cell nuclei.

1839: Biologists M. ]. Schleiden and Theodor Schwann prove that dells
. . are the basic units of all organisms.

1875-76: Division of nuclei is observed.
1880: Biologist Walter Flemming applies dye to the nucleus of cells; the

mosorrfes (“colored bodies”).

1940s: Multiple discoveries and newsetheories indicating that the chro-
* mosomes contain the basic elements, of heredity, the genes.

1950s: The discovery of the chemical structure of deoxyribonucleic acid |
(DNA), the chemical of which genes arermade.

o
;

/
i
é

—Continyed
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dye malges visible tiny threadlike bodies that carae to be known as chro-
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Concept 1. Heredity and envirorment interact to influence the
development of living organisms. :

Subconcept 1.3—Important advances have been made in our knowledge
about genetics and human heredity in the last 100 years.

]

The invention of the microscope enabled scientists 1 R 3, 1
to examine the process Qf cellular reproduction (continued)

»

Learning Activities 2
1 Select two orthree students to do research on the discoveries descbed
above and have them report the details of their findings to the class
2 Observe different types of cells through microscopes.
3 Make drawings of different types of cells, tracing pictures from books . .
in the school library . rn
\ -
. - ¢ ;
Suggested Evaluation Activity !
Have the students write a paragraph on the topic “Without Microscopes ..” * 1 {
Note!: e -
. ) > Al
T ., » ' . -,
. ‘ . . . .
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A modern microscope
i
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Concept 1: Heredity and environment interact to/influence the
devélopment of living organisms. e

Subconcept 1.3—Important advances have been made in our knowledge
about geretics and human heredity in the last 100 years.

Mendel discovered the prinfi_ple of genetically inherited traits
and the laws. of dominance and recessiveness.

-~
-

Gregor Mendel

R~-ommended Grade Level; Secondary (7-12) and adult education

Student Learning Objective
Discuss Mendel’s contribution to.the modern science of genetics.

[N

Key Werd
Genetics: The sciegtlﬁc study of heredity. .

Content

Charles Darwin had ro acquaintance with the pioneering work of the
Austiian botanist Gregor Mendel, although both men achieved contribu-
tions to biological science at about the same time in history. Unlike the
wrtings of Darwin, Mendel’s theory of heredity created scarcely a stir
when it was published in 1866. It was not until more than 30 years later
that Mendel’s work was re-discovered and he became widely recognized
as the father of modern genetics.

Mendel’s scientific method was based on the observation of distinet in-
herited traits in the pea plants he studied in his monastery garden (the
traits included size, color, and shape). Thus, the Mendelian principles of
heredity were derived solely from deductive reasoning.

Mendel determined that each isolated trait was passed on from one gen-
eration to another by a single pair of hereditary units, one unit being de-
rived from each parent. Today we call these units genes. The following
diagram Hlustrates hereditary patterns in the offspring of a hypothetical
flowered plant (in genetics, particular traits are identified by pair(s of

letters, as in the diagram): ~

Parent White flower White flower Red flower
WW WW\/RR

First White flower A Red flower B

generation ww WR

The Mendelian “laws” of heredity:

1. The law of dominance. When organisms with differing traits of a pair are
crossed, only one trait, the dominant trait, of the pair appears in the first
generation. The white- and red-flowered parents in the example above
are pure for those traits. Red is dominant; therefore, the first generation is
red. The trait that does not appear is a recessive trait.

2. The law of segregation. The characteristic that was hidden (recessive) in
the first generation is not lost, since it reappears in later generations.
Flower B will pass the recessive white-flower trait to a future generation.

3. The law of independent assortment. Every characteristic is inherited in-
dependently of every other characteristic. According to this law, new
—Continued
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Concept 1: Heredity ahd-envnronment interact to influence the
development of living organisms.

Subconcept 1.3—Importa at advances have been made in our knowledge
about genetics and human heredity in the last 100 years.
i Scntintus |

Mendel discovered the principle of genefically { 1.3.2
inherited traits and t&e laws of dominance and | e
recessiveness. ) (continued)

combinations of traits are vossible in succeeding generations; this con‘ra-
dicts the common belief prior to Mendel's discoveries that distinct traits,
like paints mixed 1n a can, disappeared in the mixing process

Learning Activities

1. Conduct classroom experniments that imitatg Mendel's experiments,
breeding and cross-breeding simple varieties of plants or flowers Re-
source: the World Book Encyclopedia article on “Heredity” offers excellent
instructions for such an experiment, using fruit fhes

2. Visita farm or orchard in the area and inquire about the ways in which
improved vaneties of fruit and vegetables are developed.

3. Invite an zgriculture extension agent from your county or a nearby
county to speak to the class about improved seeds or plants used in the
area. Ask the agent to describe the research that produced the seeds.

4. Survey the class for dominant and recessive traits Try to guess from
the numbers of such traits among the class members and their families
which traits are dominant and which are recessive.

Dominant Recessive

Ability to taste
phenylthiocarbamide (PTC)* Inability to taste PTC

Ability to roll one’s tongue Inability to roll one’s tongue
Brown eyes Blue eyes
Curly hair Straight hair
Free earlobes Attached earlobes
. Long eyelashes Short eyelashes
- ' /‘ N
Sugges;ted Evaluation Activity

For discussion or writing: Describe the Mendelian laws of inhentance.
Why is Mendel often called the father of modern heredity?

*Taste papers available from. Amencan Genetics Associatjon
1507 M Street, N.W.
Washington, D.C. 20005

Notes: .
RSN

Cattle-breeders draw on principles of
herédity to produce amimals like this
champion steer

27



Concept 1: Heredity and environment interact to influence the
development of living organisms.

Subconcept 1.3—Important advances have been madein our knowledge
about genetics and human heredity in the last 100 years.

1.3.3

Key factors in cellular reproduction are genes, chromosomes,
DNA, and the formation of new genetic codes.

Human chromosomes

Recommended Grade Level: Secondary (7-12) and‘adult education

Student Learning Objective

Discuss the basic elements of cellular reproduction.

Key Word

Cytogenetics: The study of the genetic effects of cellular reproduction,
focusing primarily on the chromosomes.

Content

In the half-century after Mendel’s work was fully recognized (1900-1950)
the new field of cytogenetics grew rapidly. Important discoveries were
made (see 1.3.1) that led to a complete picture of how cellular reproduc-
tion transmits genetic information. New discoveries in cytogenetics con-

" tinue to be made. The basic components of cellular reproduction are:

® Chromosomes. These thin threads, located in the nucleus of every cell in
the body of an organism, contain all the genetic information needed to
reproduce that organism. Some organisms have as few as four chromo-
somes in their cells. Human beings have 46 (23 pairs, half of these being
contributed by the sperm celi and the other half by the egg cell). One pair
is called sex chromosomes; these determine the sex of the offspring. The
remaining 44 chromosomes are called autosomes. A single human chro-
mosome is extremely small—about two thousandths of an inch, or one
eightieth of a millimeter, long—and can be seen only under a high-
powered microscope.

® Genes. No one has ever actually seen this ultramicroscopic unitof hered-
ity. The name, derived from the Greek gen (kind), came to be used by
geneticists to describe those parts of the chromosomes that contain the
information to produce hereditary traits. Genes are often compared to
individual beads strung along the chromosomes. Anywhere from thou-

- sands to millions of genes may exist in a single chromosome.

® DNA. Deoxyribonucleic acid, the stgycture of which was discovered in
the early 1950s, is the chemical essence of genes. DNA is like a ladder; the
two sides are connected by numerous combinations of rungs made up of
four chemical compounds. In the process of cellular reproduction the
two sides of the ladder come apart and duplicate themselves to produce
new chromosomes.

B

® The genetic code. This term is used to describe the process of chemical '
change and recombination that occurs during cell division. The four basic
chemical compounds of DNA and the 20 amino acids that make up all”
proteins are the components of the genetic code, which is analagous to the
alphabet that makes up alanguage. The potential of the various chemicals
in cells to form new combinations is far greater than that of the alphabet,
however; the virtually infinite number of new combinations accounts for
the diversity of iving organisms. —Contmued




Concept 1. Heredity and environment interact to influence the
development of livin:, organisms.

Subconcept 1.3—Important advances have been made in our knowledge
about genetics apd kuman heredity in the last 100 years.

Key factors in cellular reproduction are genes, 1 3 3
chromosomes, DNA., and the formation of new
genetic codes. . (continued)

»

- Learning Activit. -

ERIC

Aruitoxt provided by Eic:

1. In order to grasp the infinite capacity of the vanous chemicals in human
cells to form genetic codes have the students figure out how many possi-
ble combinations there could be;

o Of five different lettets

® Of five different flavors of ice cream combined with five different
toppings
2. Havestudents rev.ew such newspapers and magazines as Time, News-
week, the Reader's Digest, or Science Year for articles relating to research on
genetics. Prepare a bulletin board of these and discuss them in class.

3. Independent learning activity for advanced students: Read and dis-
cuss James D. Watson's The Double Helix, an account of how the structure
of DN'A was discovered (see "Selected Readings’ in the reference section).

-

Suggested Evaluation Activity

t

For discussion or wiriting: Explain the lrfxportance to genetics of chro-
mosomes, DNA, and the genetic code.

-

{
Notes: 4
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Concept 1: Heredity and gnvironment interact to influence the
development of living organisms.

Subroncept 1.3—Important advances have been made in our knowledge
about genetics and human heredity in the last 100 years. :

Mitosis and meiosis are the two basic forms of cellular reproduc-
tion; a new genetic code is formed during meiosis.

Onion root cells in varying stages of mitosis

ERIC

Aruitoxt provided by Eic:

.

-

\\Recommended Grade Level: Secondar}' (7-12) and adult education

Student Learning Objective

Distinguish between mitosis and meiosis, and discuss the importance of
meiosis in creating human diversity.

Content .

The observation of mitosis and meiosis, the two basic forms of cellular
reproduction, occurred in the 1880s. This enabled a more complete knowl-
edge of human heredity than had ever been possible before and confirmed
biological phenomena that Mendel guessed at but never saw.

Mitosis is the reproduction of a single cell. This process begins in the
nucleus with the division of the chromosomes. After #he chromosomes
have produced a duplicate of themsglves a new nucleus forms, and
finally an exact duplicate of the first cell is created. Cells continually divide
(and later die); there may be as many as one hundred trillion cells in an
adult human being.

Mewsis, the division of sex (germ) cells, is a considerably more complex
process than mitosis. Both male sperm cells and female egg cells undergo
meiosis. e '

Unlike mitosis, meiosis occurs in two phases. The first division produces
two cells containing double-stranded chromosomes; the second produces
four cells containing single-stranded chromosomes.

Learning Activities )
. 1. Observe the cell division of amoeba under a microscope Prepared
~ slides are available in many school science centers.

2. Show the film Human Heredity, available in many school resource cen-
ters or from:
I.C. Brown Trust Co.

4 3170 S.W. 87th Avenue
Portland, Oregon 97225

Su‘ggestﬁ Evaluation Activity

For discussion or writing: Describe two important differences between
mitosis and meiosis.




Goal 2: To be aware of the most common
genetic conditions and birth defects

and to recognize that certain of these

are meore likely to occur in specific
subpopulations and families.

Concept 2: There are more th¢n 2,000
types of genetic conditions angl birth
defects. ’ _




E

oal 2: To be aware of the most common genetic conditions and birth defects and to recognize
that certain of these are more likely to occur in specific subpopulations and families.

Gencept 2: There are more than 2,000 types of genetic conditions and birth'defects.
)]

T )

Recommended grade level for instruction®

Subconcept g Secondary
Primary Intermediate | (7-12) & adult
I (k-3 (4-6) education

2.1—Although genetic conditions and birth defects are common
health problems, certain conditions appear more frequently
than others.

2 1 1—Contrary to popular belief, genetic conditions and birth . .
ects are common health problems :

2 1 2—Among more than 2,000 known genetic diseases and conditions .
only a relative few are commonly found in the general population '

2 1 3—Certain genetic conditions are associated with particular
ethnic or racial groups .

2.2—Some defects are manifested at birth; others do not appear
until later in life.

2.2 1—Many serous congenital diseases and disorders appear i .

durning the first two years of hfe )

2.2.2—Some congental diseases and disorders occur 1n late - . {

stages of development. -~ 1 L

2.3—Birth defects can be the result of a variety of factors.
S

2 3 1—Factors affecting the mother’s health dunng pregnancy .
can cause birth defects (poor nutntion, drug or alcohol use, . ()
contagious diseases, etc ) )

2 3.2—Although premature birth 15 not iteelt a defect, 1t can " .
affect the child’s later development

2 3 3—Birth defects are frequently the result of genetic factors. .
2.4—Genetic conditions are transmitted in several different

ways.

2.4.1—Some genetic conditions are the result of chromosome

abnormahities .

2 4 2—Some genetic conditions are the result of one of three
single-gene defects dominant inheritance, recessive nherntance
or X-linked inhentance

2 4 3—Some genetic conditions are the result of multifactonal
inheritance

]
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Concept 2: There are more than 2,000 types of genetic condiaons and
birth defects. .

Subconcept 2.1—Although genetic conditons and birth defects are
common health problems, certain conditions appear more frequently
than others. ’

.

Contrary to popular belief, genetic conditions and birth defects 2 1 1
are common health problems. . .

Recommended Grade Level: Intermediate (4-6) h

Student Learning Objective

Explain w hy genetre conditions are mare common than s usually beheved

Content

The notion that genetic conditions and birth defects are “someone else’s
problem” and exceedingly rare 1s a common myth Considening that re-
search into genetic condittons and birth defects 1s still a relatively young
ficld, what 1s now known about the extentand seniougness of the problem
may merely be the tip of aniceberg Approximately 15 milhon Amernicans
are affected by birth defects, of these, 12 mullion are the vichims of diseases
involving defects th the genes or chromosomes
?

Other statistics®.

e Of all spontancous abortions (macarriages), 36 peircent are caused by
gross chromosome defectsy (more than 100,000 per year)

® Atleast 40 percent of all infant mortality 1s the result of genetic factors
o )

® Genetic defects are present in nearly Five percent of all hive births

£
& About one third of all patients adnutted to hospital pediatrie wards are
there for genetic reasons

A 42-day-old human embryo ¢

e Everyone carnies between five and-eight recessive genes for genetic
disorders, while the carrier may not be affected, disorders may occurin -
future generations.

. In addition to these statistics, geneticicts and physicians are beginning to
find significant links between genetic factors and a wide variety of dis-
eases and disorders that were not previously considered to be genetically
related. These include heart disease, certain forms of arthritis, cancer,
and some forms of mental illness

The chances of higher incidences of genetic disease are increasing Treat-
ment for many genetic conditions has enabled individuals who might
once have died or suffered severe handicaps to lead relatively normal
lives, have families, and pass genetic defects on to future generations.

—Continued

) ¢
*Source' What Are the Facts About Genetic Disease? Booklet published by
National Institutes of Health (see “Instructional M»*~rials for Classroom
Use” in the referencs section).
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Concept2: There are more than 2,000-typed of genetic conditiops and
birth defects. - .
Subconcept 2.1—Although genetic conditions and birth defects are
common health problems, certain conditions appear more frequently
than others. . -

2.1.1

{continued)

Contrary to popular beli~f, genetic conditions
and birth defects are common health problems.

P

Learning Activities -

1. For class discussion: How many students know someone-who was
born with any kind of physical problem or abnormmality, however minor?
Include such examples as poor vision and birthmarks.

7

Sug§ested Evaluation Activity

For class discussion or writing: Cite evidence that genetic condirions and -

birth defects are not as rare as is usually believed.

-

Among more than 2,000 known genetic diseases and cond,%iions
only arelative few are commonly found in the general population.

™

Baby with cleft lip, before surgery

[ \
Recommended Grade/}l.evel: Intermégdiate (4—6)

Student Learning Objective -
Identify at least three of the most common genetic diseases and conditions.

Content

Approximately 2,000 genetic diseases and conditions are known to exist,
and as many as 100 additional genetically related diseases and disorders

- are discovered every year. The following list of commonly found diseases

and disorders refers only to conditions that are known to be genetically
related. Other serious defects such as prematurity or conditions caused
by contagious diseases are not included. ‘

Selected high-incid . genetic diseases and disorders

Condition Incidence
Cleft lip/palate 1in 1,000
Club foot lin 1,(1)0
Cystic fibrosis 1in 2,000
Diabetes 1in 2,000
Down'’s syndrome 1in 1,000
Hemophilia 1in 10,000
Muscular dystrophy 1in.20,000
Phenylketonuria (PKU) 1 in 10-12,000 .
Rh incompatibility 1in 100 .
Sickle cell anemia 1in' 500
Tay-Sachs‘disease 1inr 3,600

TRalassemia (Cooley’s anemia) Not available

—Continued
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Concept 2 There are more thai 2,000 types of genetic conditions and
birth defects '

Subconcept 2.1—Although genetic conditions and birth defects are
common health problems, cert~*n conditions appear more frequently
than others.

Among more than 2,000 known genetic diseases 2.1.2

and conditions only a relative few are commonly o L.

found in the general population. feontinued)

Other ¢ongenital problems that 'may or may not be genetically related R

OCCur in even greater numbers. These include hearing and visual impasr-
-

ments, heart and arrculatory déiects (30-40,000 babies every year), and

preinatunty (nearly 250,000 babies every vear)

Learning Activities h
1 Class exercise Ask thestudents to note, on a scale ot 1to 10, how much

difficulty adjusting to everyday life experiences a person would have it
affected by each of the conditiens listed above

2 Discuss. If you could plan a relethon to benefit the victims of a partic-
ular congenital disorder, which one would you select? What 1deas do
you have tor skits, slogans, or other information to be presented during
the show?

Suggested Evaluation Activity

For discussion or wnting Arrange the following genetis conditions 1n
order. beginning with those of fighest incidence and ending with those
of lowest inaidence A ’

Phenviketonuria (PKU) Muscular dystrophy
Clett ippalate Cvstic fibrosis
Hemophila, lay-Sachs disease
Rh incompatibility Diabetes
LI
Notes:
* -
Babv on opposite page. atter surgery to
. . correct cleft ip




L

Concept 2: There are more than 2,000 types of genetic conditions and
birth defects.

Subconcept 2.1—Although genetic conditions and birth defects are
common health problems, certain conditions appear more frequently
than others.

2.1.3

Certain genetic conditions are associated with paficular ethnic
or racial groups.

. Y,

rY

. 2N . v

Above, normal blood cells, below, sickled
blood cells

ERIC

Aruitoxt provided by Eic:

Recommended Grade Level: Intermediate {(4-6)

Student Learning Objective

Identify at least two genetic conditions that predominate 1in different
ethnic or racial groups

Céntent

Among the genetic diseases and disorders that are more commonly found
in the general population some occur almost entirely within a partitular
ethnic or racial group. The geographical ongins of the ethnic or racial
group can also be an important factor

Condition . Ethnicities primarily affected

All (more ¢ mmon 1\ Onientals)
Caucasians

Caucasians and Orientals
Blacks and Mediterraneans

Ashkenazi Jews (ongins in
central and eastern Europe)

Mediterraneans

Cleft hprpalate

Cystic fibrosis
Phenylketonurna (PKU)
Sickle cell anemia
Tay-Sachs disease

Thalassemia

Learning Activities

1 Havea student volunteer report to the dass on the distinction between
sickle cell anemia and sickle cell trait

2 Discuss the advantages and disadvantages of screening programs to
detect genetic diseases in different ethnic and racial groups

Suggested Evaluation Activity

For discussion or wniting Which genetic conditions are most Iikely to
occur among the following ethnic or racial groups?

Caucasians Mediterraneans
Biacks Onentals
b Jews
Netes: '
! - .
] & -~
. EY =
I e
- - - o
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Concept 2 There are more than 2 000 types of genetic conditions and
birth detects

Subconcept 2.2— Some defects are manifested at birth; others do not

i s

appear until later in life. ‘ i

1

Many serious congenital diseases and disorders appear during
the first two years of life.

2.2.1

Recommendbd Grade Level Intermediate (4-6)
\

Student Learning Objective

Describe at least two congenital diseases or disorders that may appear
during the first two vears ot Iite

~ Key Word
< NPaychomator Ot or relanng to motor action directly proceedmg trom men-

g™ tal activity

Content

Some congenital detects are immediately observable at birth These in-

clude physical malformations such as cleft hip/palate, club foot, and poly-
dactyly (additional fingers and toes) While others may be present at birth,
*}; testing 1s required to confirm their presence A newborn child may have

. an unusually large head, for example, a possible symptom of hydro-

cephalus, a condition of abnormal absorption of liquids within the central
nervous system that can be confirmed through X-ray tests; BhenylketQ_ry
una (PKU) can be diagnosed at birth by a bleod test. Some conditions
< that may b~ present at birth do not generate observable symptoms untl
the infant 1s several months to a year or more old. Among these are PKU,
Tay-Sachs disease, cystic fibrosis, sickle cell anemia, and hearing loss.
Vanous types of mental retardation, cerebral palsy, and mimimal brain
dysfunction cannot be observed until the infant begins (or fails to begin)
evolving through normal stages of psychomotor development.

Most American hospitals administer a routine test to determine the in-
fant’'s physical condition at birth. Named after a noted anesthesiologist,
the late Virginia Apgar, the APGAR test measures the baby’s condition
according to five significant vanables. "’ Appearance or coloring,” “Pulse,”
“"Gnmace or reflex imtability,” “Activtty,” and "'Respiration.” Any
significant variation from the normal response to these measures may
require further teshing and o;servahon. Inlater infancy, other indications
of normal physical and psychomotor development can be observed:
significantly abnormal development may indicate the existence of a birth

defect
Phases of normal infant development*

Laughs—2 months -

Rolls over—2.8 months .

Reaches out for an object on a table held by mother—3 6 months
Sits alone for at least five seconds—5 5 months.

Says “mama” or “dada’ —6 9 months
y y —Continued

*These example; are selected from the Denver Developmental Screening
Scale and represent the normal psychomotor development of 50 percent
of the chuldren studied.

—
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Concept 2: There are more than 2,000 types of genetic conditions and
birth deféects.

Subconcept 2.2—Some defects are manifested at birth; others do not
appear until later in life. \

P AN

[4 B ~~

2.2.1 Many serious congﬁ)x'lt 1 diseases and disorders
rsf two years of life.

(continued) appear during the

Vs

-

Picks up a raisin, using thumb and fingers—8.3 months
Plays pat-a-cake—=9.1 months

Drinks from Q/cﬁp—-llﬂ months .
Walks—12.1" months

Copies a drawing of a circle—2.6 years

Recogruzes three colors—3 years N

Learning Activitigs

1. Invitea pediatrician‘)r infant care specialist to talk with the class about
the physical and mental development of young chuldren.

2. Visit an infant day care center or preschool and find out what mea-
sures are used there to determine the children’s normal physical and
mental development.

Suggested Evaluation Activity

For discussion or writing: How can various genetic conditions thatappear
during the first two years of lLﬁe be detected?

Some congenital diseases and disorders occur in later stages of
.development.

e

[

Recommended Grade Level: Intermediate (4-6)

Student Learning Obj'ective

Describe at 1éasg two congenital diseases or disorders whose symptoms
are not manifested until after the first two years of life N

Contént

A baby may appear normal for the first one or twp years of life anc{yet
carry the potential for a serious congenital disease or disorder that will
not appearuntil later developmental stages. The effects of Duchenne-
type muscular dvstrophy are not evident until a child is between two and
five years old. Diabetes is rarely manifested before the individual is eight
vears old. As the body matures into adulthood many disorders and syn-
dromes relating to sexual inaturation become evident-during edolescence;
these include Klinefelter's syndrome and Turner’s syndrome (insufficien:
development of sex organs in males and females, respectively).* Some
genetically related disorders usually do not develop until late middle age
—for example, gout and Huntington’s chorea (slow deterioration of the

brain and central nervous system). Continued

*Note: Teachers should exercise care in discussing these conditions with
preadolescent students; late-maturing students may be unnecessarily
alarmed. -

3
*
T
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Concept 2: There are more than 2,000 types of genetic conditions and
birth defects.

Subconcept 2.2—Some defects are manifested at birth; others do not -
appear until later in life.

Some congenital diseases and disorders occur 2.2.2

iy later stages of development. (continued)

Learning Activiti2s

1. Have the students create a chart divided according to varying stages of
physical development and age. Working either singly or in groups, the
students research particular diseases and disorders and then, as part of a

class presentation, place them in the appropriate developmental range on
the chart.

2. In discussion, compare the feelings students 'are'willing to express
about people who have different types of birth defects. Explpre why there
are different patterns of acceptance when the defects/disabilities are
physical as opposed to mental. Which are easier to accept in one’s friends?
Relatives? Classmates? Discuss reasons why.

Suggested Evaluation Activity

For writing or class discussion: Indicate which of the following birth de-
fects appear during infancy and which appear in later phases of develop-
ment:

»
Duchenne-type muscular dystrophy

Diabetes

Cleft lip/palate

Club foot
Phenylketonuna (PKU)
Cystic fibrosis

Cerebral palsy
Hydrocephalus
Tay-Sachs disease
Huntington’s chorea
Klinefelter's syndrome

Notes: / )

I
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C  _ept 2. There are more than'2,000 types of genetic conditions and
birth defects. .

Subconcept 2.3—Birth defects can be the result of a variety of factors.

s

Factors affecting the mother’s health during pregnancy can cause
2.3.1 birth defects (poor nutrition, drueg or alcohol use, contagious
diseases, etc.).

Recommended Grade Level: Intermediate (4-6)

Student Learning Objective

Describe at least two aspects of good prenatal care that affect the health
of newborn children.

"Key Words
Fetus The developing orgamism of a human being prior to birth,

Prenatal care: Maintenance of a mother's health prior to the birth of her
child

Content N

Certain factors during pregnancy have been identified as the source of
diseases, disorde~ and malformations. present at birth. Virtually any
environmental ‘. known to have negative effects on a child or adult
can have far more serious effects on an unborn infant:

Examples
Enttronmental factor Congental disorder
Rubella (German measles) Multiple: cataracts, deafness,
. heart malformation, mental'

retardation

Radiation Malformations, genetic defects
in future generations

Any drug or medication Multiple: pr\ématurity, retarded

- physical and/or mental

development

Poor diet Multiple: prematurity, retarded
physical and/or mental
development )

Undercooked meat, cat Mental retardation, epilepsy,

; o
feces (toxoplasmosis hydrocephalus, eye damage,
infection) hearing loss

Learning Activities

1. Discuss: Are there any environme~tal factors that could harm an un-
born baby that would not harm any of the students in the class? Examples:
poor diet, smoking, radiation, air pollution, alcohol abuse.

2. Have the students describe what they think would be an “ideal” diet
for an expectant mother. Compare this with an obstetrician’s recom-
mended diet. Resource: “Nutrition and Birth Defects Prevention,”” Ma-

—Continued
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Concept 2- There are more than 2,000 types of genetic conditions and

birth defects . .
Subconcept 2.3—Birth defects can be the result of a variety of factors. s
Factors atfecting the mother’s health dugning 2.3.1

pregnancy can cause hirth defects (poor nutnition,

drug or alcohol use, contagious diseases, etc.) (continued)

tional Foundation March of Dimes pampnlet (see “"Agencies” in the refer-
ence section)

3 Invite a pubhic health nurse or the school nurse to discuss the effects of
rubella duning pregnanet and immunization campaigns to prevent the
spread of the disease +* \

Suggested Evaluation Activity

For discussion or wniting. What are some things a pregnant woman can
do (or avod doing) to ensure that she will have a healthy baby?

Although premature birth is not itself a defect, it can affect the
child’s later development.

Recommended Grade Level: Secondary (7-12) and adult education

Student.Learning Objective

Identify at least two causes of premature birth and two possible negative
effects of premature birth on the child’s later development.

Content - ,.

Many different factors can lead to premature delivery: the a%"e of the
mother, the number of previous pregnan-.ies, illnesses or poor nutntion
dunng pregnancy, etc A baby that 1s undersized or underweight s gen-
erally considered to, be premature, whether or not it is a full-term child
(266 days from conception to birth). Studies nave revealed that premature
babies are more prone to a variety of problems, including mental retarda-
tion and early death, than full-term babies. The most serious concern
anising from prematunty is the child’s immediate survival More than half

. Prematuré baby in hospital t
of the infants that die in the first week after birth are premature caf:‘:n?:é aby in hospital infant intensive

-

¢

Learning Activities 4

1. Invite a physician to talk with the class about how a hospital treats
premature babies If possible, arrange for small groups of students to ob
serve a hospital nursery or infant intensive care unit.

2. Use shdes or photographs to illustrate the prenatal development of a
human fetus and discuss the various stages of development

Suggested Evaluation Activity
For writing or discussion.

® How is prematunity defined?
® What are some possible consequences of premature birth?

Q - 41
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% Concept 2: There are more iian 2,000 types of genetic conditions and
birth defects. -

Subconcept 2.3—Birth defects can be the result of a variety of factors.

. 2'3.3 : Birth defects are frequently the result of genetic factors.

Recommended Grade Level: Secondary (7-12) and adult education

Student Learning Objective

. Distinguish between genetic factors and other kinds of factors that can
cause birth defects.

Key Word

Mutation: A failure of a gene to produce an exact self-copy, resulting in .
modification of the hereditary trait produced by that gene.

Content

Everrafter many years of advanced research medical scientists are un-
certain of the exact causes of more than half the congenital defects found
/ in humans. Apptoximately one fifth are known not to be genetically re-
‘ lated; these are the defects resulting from such environmental factors as
/ infection, drugs, or physical injury to the fetus. At least one fifth of all
other birth defects are known to be the result of genetic factors. The re-
maining defects may result from either environmental or genetic factors,
or a combination of the two. Some genetic diseases and disorders are
transmitted genetically from one generation to another, others may be the
result of genetic mutations occurring for the fisst time

Conditjons resulting from:
Environmental,

Environmental factors Genetic factors genetic, ‘or combination
' Multiple disorders Hemophilia Club foot

following rubella

dunng pregnancy Color blindness Cleft hip/palate

Tay-Sachs disease | Premature birth
Brain damage or mental

;etardgnon resulting Sickle cell anemia | Still birth
rom rug‘uSt Down’s syndmme

Learning Activities

Four-legged bird, the result of a mutatton 1 As the class continues 1ts study of dlf,ferent kinds of genetic diseases
and birth defects maintain a chart with three categornies of causes: “‘En-
vironmental factors, “’genetic factors,” and “environmental, genetic, or
combination.” Each time the class learns about a new condition or disease

. ) discuss where on the chaft it belongs and keep a record of what the class
. d .cides.

Suggested Evaluation Ac'ivity

For discussion or writing. Give an example of a birth defect resulting from
genetic factors, a birth defect resuiting from environmental factors, and a
birth defect resulting from a combination of the two.

8 13 . |
ERIC |
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Concept 2: There are more than 2,000 types of genetic conditions and
birth defects.

Subconcept 2.4—Genetic conditions are transmitted in several different
ways.

~—

~
Some genetic cor: ditions are the result of chromoscme
abnormalities.

2.4.1

Recommended Graie Level: Seéondary (7-12) ard adult education

Student Learning Objective

Identify at least two genetic conditions that are the result of chromosome
abnormalities.

Content
Chromosome abnormalities, or errors, are a principal cause of birth de-

fects. Since the chromosomes, which carry the genes, are the major deter- y/

minant of inherited charactenstics, even the slightest chromosome ab- ‘\ .‘! v Yy
normality involves scores of genes and can cause severe developmental as . a f o
problems 1n a newly conceived fetus. Most miscarnages in early preg- a2y, a
nancy are the resu!: of chromosome errors Infants with chromosome ny § .
errors are often severely handicapped v o2

Any number of factors may cause chromosome errors, but very httie 1s " T¢ v <y
known dbout the specific causes. Medical geneticists have speculated that ' I i h ol
such environmenta; ‘actors as radiation, drugs, and the age of the parents whoTe 4t
can contribute t»» chromosome errors. 6 7 s 9
The most senious ciiromosume errors are the result of the cells of the -

spern, egg, or newly developed fetus containing more or less than the 3;8 &a et

usual amount of chromosomal material. Down’s syndrome 1s the best 13 14 15
known result of such an error Severe birth defects can also occur when

parts of chromosomes break off and ,0ir on to other chromosomes, thus . )
interfering with the normal transmissicn of genetic information. 07 eae
Abnormalities 1n the sex chromosomes are less severe than those affect- 19 20 7 21

ing the autosomes. Abnormal numbers of sex chromosomes can produce
Klinefelter's syndrome in teenage boys and Turner's syndrome in teen-
age girls (both conditions involve abnormal sexual maturation). Although
less damaging, larger than normal numbers of sex chromosomes can
produce unusual height and some mental retardation 1n both males and
females.

Down's syndrome

Learning Activities
1. Find pictures of broken or abnormal chromoscmes.

2 Discuss the pros and cons of testing female Olympic athletes to deter-
mine whether or not they had indications of excessive male sex chro-
mosomes and hormones. The test was reqnired of al! participating female
athletes 1n the 1976 Olympics and was made by obta:ning a smear from
inside the individual’s mouth and then examining it under a microscope
for the presence of chromatin, a substance found only in female cells.

N

Suggested i\'alu'ation Activity' .

For discussion or writing: Dgwn’s syndrome 1s the result of one kind of
chromosome abnor.ralityr Khinefelter's syndrome, of another. Descnbe
the two different kinds & chromosome abnormalities that cause these
two disorders.

AN
22

Human chromosomes with an
additional #21 chromosome, resulting in
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Concept 2: There are more than 2,000 types of genetic conditions and
birth defects.

Subconcept 2.4—Genetic conditions are transmitted in several different
ways.

2.4.2

Some genetic conditions are the result of one of three
single-gene defects: dominant inheritance, recessive inheritance,

or X-linked inheritance.

How e M
Dorfinant

Inheritance g
Works 3

. g1
One attected parent
ras asingie fauty 4
sere (DY wheh
}

dominales s no*mal
counterparn (n)

pa . - h
A /O N /'O\
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Ahe: g Nurng Atle tpq N g

Eachchid s ghances stishenting either the D orthen
trom the aHtected parent are 50%

ERIC
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Recommended Grade Level: Secondary (7-12) and adult education

Student Learning Objective

Distinguish between dominant, recessive, and X:linked inheritance,
and discuss the chances of a child being affected by an inherited condition
in each of these three patterfis. ' :

Content

Just as certain harmless physical traits such as hair and eye color may be
either dominant or recessive when they are passed to new generations
through linked pairs ~* r<nes, diseases and disorders may also be either
dominant or 1ecess. ‘enetic conditions that occur as the result of one
harmful gene in a pair are single-gene defects. When they appear on the
autosomes, these defects are often called either “autosomal dominant”’ or
“autosomal recessive.” A third variety is located on the sex (or X) chro-
mosomes and 1s therefore known as “’sex-linked” or "’X-linked.”

® Dominant conditions. One parent is affected by the condition; the other
1s not. Each child of these parents has a 50 percent chance of being af-
fected by the condition. These include such conditionsas achondroplasia,
a form of dwarfism, glaucoma; Huntington’s chorea; hypercholesteremia,
a cause of heart disease; and polydactyly, extra fingers or toes.

® Recesstve conditions. These conditions occur when both parents carry the
same recessive gene. Although there is only a 25 percent chance that a
child from these parents will be affected, there is a 50 percent chance of a
child being a carrier. Thus, in later generations the condition may recur if
a male carrier and a female carrier produce children. Recessive conditions
tend to be more severe than dominant conditions. They include such ¢on-
ditions as cystic fibrosis, galactosemia, phenylketonuria (PKU), sickle cell
anemia, and thalassemia.

—Continued
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Concept 2: There are more than 2,000 types of genctic condltmns and
birth defects

Subconcept 2.4—Genetic conditions are transmitted in several different
ways.

Some genetic conditions are the result of one of
three single-gene defocts dominant inhentance,
recessive inheritance or X-hinked inhentance

2.4.2

(continued)

® X-linked conditions The mother 15 the carrier of X-hnked conditions
While the mother 1s not affected, she carries one abnormal gene on her sex
chromosome and one normal gene There 15 a 50 percent risk that each
male child will be affected by the disease and a 50 percent risk that cach
female child will be a carrier Among the more common X-linked condi-
tions are .certain forms of color blindness, hemophilia, and muscular
dystrophy

Learning Activities
1 For class discussion

® Considering what you know about single-gene defects, why do
you think that incest and intermarnage among first cousins are
considered unhealthy practices?

® Name several different kinds of racial, ethnic, geographual or
religious groups that tend to intermarry Are there any diseases
associated mainly with the groups? Explain why they are hikely
to occur

2 From the school nurse or an ophthalmologist obtain charts to screen
forcolor blindness Check all students who volunteer. If any students are
color blind, ask them to trace this characteristic in their famihes. Discuss
the adaptations color blind people must make to everyday hfe

Suggested Evaluation Activity

For discussion or writing Specify the inhentance patterns for each of the
following conditions.

Polydactyly Cystic fibrosis
Phenylketonuria (PKU) Huntington’s chorea
Hemophilia Sickle cell anemia

Muscular dystrophy Color blindness
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Concept 2 There are more than 2,000 types of genetic conditions and
birth defects

Subconcept 2.4—Genetic conditions are transmitted in several different
ways.

Some genetic conditions are the resy( t of multifactorial
inheritance. )

Spina bihida showmng spinal cord and
prutrudmg S0 Centammng ﬂpm.ll thund

ERIC

Aruitoxt provided by Eic:

Recommended Grade Level: Secondary (7-12) and adult education

Student Learning Objective

Define multifactonal inherntance, and identitv at least two conditions
assouated with 1t

Content

Multitactonal inheritance does not follow any of the mathematically pre-
use Mendehan patterns of single-gene inhentance 1t 1s distinct from
chromosome abnormalities, however, 1n that it 1s hereditary, involving
the interaction of genes with one another or with environmental factors. |
The incidence of multifactonal conditions vanies, some conditions are |
considered multifactonial in one population but not in another For ex-

ample, a condition known as spina bifida, a defect in the spinal cord,

oceurs in about 1in 1,000 hve births in the United States, whereat s prob-

ably not multifactonally inhented In Fngland, among the Welsh, 1t oc-

curs in 1 out of 600 hive births, and an actual inheritance pattern is more

likelv Some defects generally considered to be the result of multifactoral
inhertance are cleft lip palate, club foot, congenital dislocation of the hip,

and hydrocephalus

Learning Activities

1 Ask for volunteers to research, and report to the dlass about, condi-
tiens that are multitactonal in one population but not in another

2 Reter to a dictionary. encycloped.a, or resource person to define and
desenibe such conditions as spina bifida and hydrocephalus

Suggested Evaluation Activity

For discussion or wrniting When do yvou think spina bitida or clett hp
palate would or would not be the result of multifactonal inheritance?

Notes:

4




o

Goal 3: To acquire basic information about
the prevention and treatment of genetic
conditions and birih defects and to know
where to seek help and further information.

Concept 3: Some genetic conditions and
birth defects can be prevented, ’
treated, or.alleviated.

47
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Goal 3: To acquire basic information about the prevention and treatment of genetic conditions and
birth defects and to know w here to seek help and further information.

Concept 3: Some genetic conditions and birth defects can be preven‘ied, treated, or alleviated.

Recommended grade level for instruction®

; i [
Subtoncept ‘ Secondary
| Priman Intermediate (7 12) & adult
' (§ NERY 1 m) education
e - - B SN S e “___.)
3 1—Treatment is available both for rcmtncl) minor genetic
canditions and for umdm()ns that have serious, lang-term effects
31 lw Minor mndmﬂns <uch as poor vision an be corrected . :
or alleviated

31 ’~—[)m ases and disorders such as l\h mmmpatlblllt\ and
digbetes can be prevented or treated

31 3—Certain genetic conditions require extensine medical .
vducational, or therapeutic treatment

I, - L e

—There are several ways of dxagnpsmg or predicting E,encm
u)ndltlons and birth defects. "

=

32 1= Individuals should be acquarnted with therr fanuls s medical ‘ f
history

J

32 2—Amniocentests a7 other tests have enebled physiaans
to detect the presence « . number of birth defects prior te birth .
or immediately atter birth

3 2 3—-Programs dealing with genetic conditions and birth defects, B
particularly genetic counseling programs, have expanded ‘
dramatically in recent years

S U T —
3 2 4—Many different options are available to prospective
parents who believe that their child may have a genetic condition ‘
or birth detect :

*Note: A solid bullet (8) indicates that this grade level is recommended tor teach-
ing this particular subconcept An open bullet () indicates that the subconcept
should have been mastered by students at this grade level Since many students
have nat receved nstruction about genetic conditions and birth defects in the
earhier grades, instruction may be required at more advanced grade levels for con-
cepts recommended far carlier levels These recommendations are not intended to
be followed ngorously, rather, they are an outline of how a course of study in genet-
1 conditions and birth defects might progress from one grade level to another
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Concept 3: Som: genetic cSnditons and birth defects can be prevented,
treated, or alleviated.

Subconcept 3.1—Treatment is available both for relatively minor genet-
ic conditiens and foi conditions that have serious, long-term effects.

Minor conditions such as p»or vision can be corrected or
al®viated.

3.1.1

-

Recommended Grade Level: « imary (K-3)

Student Learning Objective

Describe at least two treatable ininor genetic conditions or birth defects
and the means of treatment for each.

Content

Strabismus ('‘crossed eyes’ ) «“fects tv.., percent of the population with
varying degrees of seventy Three peicent of all infants have birthmarks.
Recognizing that conditions such as these are relatively common can
prepare students to accept and understand birth defects that have more
damaging consequences.

Examples:

Condition Treatment

Strabismus (crossed eyes) Glasses, eye patch,
eye exercises, surgery

Amblyopia (weak ¢ ¢) Glasses, eye patch,
eye exercises

Birthmarks Usually none required,
or cosmetic surgery

Moles Removal under local
anesthetic

Learning Activities
1 Conducta class survey a, 1 hst the following information on a chart-
o How many students have

Poor vision
Birthmarks
Any other minor condition that was present at birth

How many students have ever had a similar congenital conditior: that
was treated?

e How many students have 1 close relative with such a condition?
e How many students have ever known anyone with such a condition?

2. Develop a “‘Treatable Birh Defects” poster, depicting the conditions
and treatments with photographs or drawings

Suggested Evaluation Activity
For discussion or writing' V/hat kinds of treatment are available for

Strabismus
Amblyopia
Birthmarks
Moles
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Concept 2 Some genet'c-conditions and birth defects can be prevented,
treated, or alleviated.

Subconcept 3.1—Treatment is available both for relatively minor genet-
ic conditions and for conditions that have serious, long-term effects.

Diseases and disorders such as Rh incompatibility and diabetes
can be prevented or treated.

&* L

Recommended Grade Level: Intermediate (3-6)

Student Learning Objective

Idenufy at least three treatable congenital diseases or disorders and de-
scribe the methods of treating them

Content
4

Some congemital diseases and disorders are fatal —Tay-Sachs disease 1s a
notable example—and no way of treating them has yet been found The
recent expansion of research into genetic disease and birth defects has
produced ways of treating and preventing numerous other congenutal
defects that might once have had extremely serious consequences

- Fxamples

Condition Treatment Preventon

Prematurnity Intensive care, high

nutnition diet -
Cleft hip palate Correchve surgery,
speech theilapy

Diabetes Speaial diet, insulin

Rh incompatibility
Club foot

Congenital
heart disease

Hemophilia

Retarded physical and
mental development
resulting from rubella
Phenylketonuna (PkU)

Notes:

ERI
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Blood transfusions
Corrective surgery,

corrective braces or casts

Corrective surgery

Blood plasma

concentrates

Speaal diet

Rh vacane

=
Vacumnation ot the
mother-to-be

—C ontinued
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Concept 3. Some genetic conditions and birth defects can be prevented,
treated, or alleviated K

Subconcept 3.1—Treatment is available both for relatively minor genetic
conditions and for conditions that have serious, long-term effects.

Diseases and disorders such as Rh incompatibility 3.1.2

and diabetes can be prevented or treated (continued)

Learning Activitids

1 Invite an adult with erther diabetes or hemophiha to discuss his or her
condition with the class

2 Research project Using an encyclopedia as a resource, compare the
ways in which hemophulia atfected the hives of the British royal family 1n
the nineteenth century with the way a modern family might cope with
the disease .

A}
3 Discuss After companng the diseases in this section, all of which are
serious but treatable, and assuming youhad a “forced chowe,”” which one
would you select?> What reasons can yay give for your chowce? .

Suggested Evaluation Activity —
For discussion or wrniting What congenital disease or disorder nught a
rerson have who requires any one of the following kinds of treatinent?

® Insulin injections

® Blood plasma concentrates

® Anv kind of special diet

Certain genetic conditions require extensive medical, educational,
or therapeutic treatment.

3.1.3

Recommended Grade Level: Intermediate (4-6)

Student Learning Objective -

Describe at least two lorg-term genetic conditions or birth defects, and
suggest alternative ways of treating them

Content

~

There are an estimated three milhon mentally retarded individuals 1n
America today Half a miihon people now living were born completely
or partially blind. Hearing problems and muscular disorders are also birth
defects that hundreds of thousands of people must learn to hve with.
These are all conditions that may affect their victims throughout their
lives

While there has been a great deal of attention to the problem of children
with major learning disabilities and developmental problems, educators
and pediatncians are far from unanimous £ bout the methods of treatment.
Some educators advocate the “mainstrearr ing” of such children, helping
them to adapt to a normal school environment by joining classes of nor-
mal children as much as possible At the other extreme, special classes
tor the ““cducable mentally retarded” and, on occasion, institutionaliza-
tion. have been a recommended approach There is extensive research
evidence that mentally retarded children develop more fully in a family
setting than in institutions —Continued

— U S S S RS [ —— - - ——————
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Concept 3: Some genetic conditions and birth defects can b\q preyented
treated, or alleviated.

Subconcept 3.1—Treatment is available both for relatively minor genet-
ic conditions and for conditions that have serious, long-term effects.

ERIC

Aruitoxt provided by Eic:

3. 1.3 Certain genetlc conditions require extensive

medical, educational, or therapeutic treatment.
{continued)

Learning Activities

1 Invite a specialist in learning disabilities to talk to the class about how
various disabilitigs are diagnosed and tceated. Resource: California State
Department of Health regional centers for the prevention and treatment
of developmental disabilities (see “Agencies” in the reference section).

2 Have one group of students pretend they are deaf or blind. Have an-
other group of students attempt to teach something to the first group. Use
blindfolds to simulate blindness and ear plugs or earphones with static
noise to simulate deafness.

3 For advanced intermediate or secondary students' Have a classroom
debate, each side represents one of the following positions:

® Mentally retarded children should be separated as much as possible
from other children, and those *vith IQs below a certain level should be
institutionalized =

® As much as possible, mentally retarded children should have the
same kinds of expenence, both at home and at school, as other children.

Suggested Evaluation Activity

For discussion or writing: What alternatives are there for treating a men-
tally retarded child?

1-




Concept 3: Some genetic conditions and birth defects can be prevented,
treated, or alleviated.

Subconcept 3.2—There are several ways of diagnosing or predicting
genetic conditions and birth defects.

Individuals should be acquainted with their family’s medical
history. :

=g,

Recommended Grade Level: I -imary (K-3)
hl

Student Learning Objective -

State at least two reasons why it 1s important to know about the medical
history of one’s famuily.

Content

Numerous diseases and disorders that may occur during an individual’s
development can be anticipated and treated more effectively, or even
prevented, when the individual recognizes that such <isorders have oc-
curred before in his or her family. Considering the importance of genetic
factors to personal hralth, ignorance about one’s own personal and family
medical history can create problems not only for oneself but also for one’s
children. For adults who wish to become parents a family medical rec-
ord is an important component of family planning. While children
would not ordinarily keep such a record, an awareness of their own and
their family’s medical history can prepare them for the larger responsibili-
ties of adulthood. . )

Learning Activities s
1. Havethe students fill out the following personal medical record check-
List:

Either I or someone in my immed:~te family has had one vi nore cf the
following illnesses or disorders:

Others 1n
my family
Allergres - -
Arthritis P I
Cancer
Diabetes — -
Epilepsy - ——
Heanng defects - —
Heart disease - ——
Mental retardation

Obesity

Tuberculosis -
Visual defects I
Other )

—Continued
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Afamily medical pedigree, showing
transmission of a genetic condition
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Concept 3: Some genetic conditions and birth defects can be prevented,
treated, or alleviated.

Subconcept 3.2—There are several ways of diagnosing or predicting
genetic conditions and birth defects.

3.2.1 Individuals should be acquainted with their
{continued) family’s medical history.
Discuss:

® Which of these diseases or disorders are contagious?
® Which might be considered congenital?
2 Discuss the following questions:

® Are there any health problems in my family that might affect me
in the future?

® Could my health and my family’s be improved by better health
practices? N\

Suggested Evaluation Activity

For discussion or writing: Why is it important ", + outo know about your
family’s medical history.

Notes: .
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Concept 3: Some genetic conditions and birth defects can be prevented,
treated, or alleviated.

Subconcept 3.2—There are $everal ways of diagnosing or predicting
genetic conditions and birth defects.

Amniocentesis and other tests have enabled physicians to detect
a number of birth defects prior to birth or immediately after birth.

-

3.2.2

Recommended Grade Level: Intermediate (4-6)

Student Learning Objective

Describe at least two methods of testing for congemtal defects prior to, or
immediately after, birth and at least one disease that can be diagnosed
through each method

«

Content

Amniocentesis 1sa medical procedure that enables a physician to examine
*he chromosomes and to study the body chemistry of an unborn child
while it is still in the mother's womb. Usually performed after the four-
teenth week of pregnancy, amniocentesis is accomplished by inserting a
syringe needle through the abdominal wall into the amniotic fluid that
surrounds the developing fetus. Cells from the fluid are then grown 1n
cultures that can be analyzed for their chromosomal content. Among sev-
eral serious genetic disorders that can be detected through amniocentesis
are Tay-Sachs disease and Down'’s syndrome. One incidental benefit of
amniocentesis 1s that it can be used to 1dentify the sex of the unborn fetus,
this can be helpful to famihes with sex-linked (male only) disorders.

Other tests often administered prior to, or immedately after, birth:

® Blood tests to identify blood diseases such™@s sickle celi anemia and
thalassemia

® Enzyme tests of fetal blood cells to 1dentify such metabohc disorders as
diabetes or phenylketonuna (PKU).

Learning Activities
1. Examine drawings or photographs of amniocentesis.

2 Inqudre at a local hospital how many women ordinanly have amnio-
centesidun a given month; compare this with the same month five or ten
years ago.

3. Conduct a survey of all the pregnant women whom students in the
class know to find out how many of them know about amniocentesis.

St'lggested Evaluation Activity

For discussion or wniting: Which of the following can be detected through
amniocentesis?

Thalassemia Phenylketonuna (PKU)
Sickle cell anemia Tay-Sachs disrase
Down’s syndrome Hemophiba -

Amniocentesis
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Concept 3: Some genetic conditions and birth defects can be prevented,
treated, or alleviated.

Subconcept 3.2—There are several ways of diacnosing or predicting
genetic conditions and birth defects.

Programs dealing with genetic conditions and birth defects, par-
3 .2.3 ticularly genetic counseling programs, have expanded dramati-
. cally in r- :ent years.

7

Recommended Grade Level: Secondary (7-12) and adult education

Student Learning Objective

Identify at least two aspects of genetic counseling and at least one source
of genetic counseling.

Corttent

With the development of genetics as a science between 1900 and 1950
came new knowledge about genetically related diseases and disorders
and new research techniques for diagnosing, preventing, and treating
such conditions. This knowledge has produced a wide expansion of
programs to deal with genetic conditions and birth defects. ,

More than a dozen states have implemen’ ~d massive screeniny, programs
for suctr diseases as sickle cell anemia. Forty-eight states screen all new-
born infants for phenylketonurna (PKU) both kinds of screening can be
done with a simple blood test.

The number of genetic counseling programs throughout the country
grown from 13in 1955 to several hundred today. Usually located in hospi
tals and medical centers, genetic counseling programs offer prospective
parents an opportunity to discuss their family’s medical history and to,/
undertake tests for vanous genetic diseases administered-by quahﬁed
physicians and geneticists. Genetic counseling is commonly sought by
parents who have already Rad at least one child with a genetic disease or
disorder.

. Genetic counseling

Genetic counseling services are usually provided by professiona\h'who
are knowledgeable about both genetics and pediatric medicine. Since a
genetic counselor can predict only a hmited numb.rof actual birth defects
with certainty, for the most part the counselor can only advise the prospec-
tive parents about the chances of their children suffering from defects.
The genetic counselor’s role is to inform and advise, not to make decisions
about which course of action the prospective parents should take.

Learning Activities

1. Invite a genetic counselor from a local hospital or medical center to talk
with the class about the functions ot genetic counseling.

2. Discuss: Who should have genetic counseling?

3. Invite a speaker to talk with the class about the prevention of birth
defects. Resource: Local National Foundation/March of Dimes chapter
(see “Agencies’’ in the reference section).

Suggested Evaluation Activity

For discussion or wniting: Describe two kinds of assistance that prospec-
tive parents can expect from genetic counseling.

Q H ’/
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Concept 3: Some genctic conditions and birth defects can be prevented,
treated, or alleviated.

Subconcept 3.2—There are several ways of diagnosing or predicting
genetic conditions and birth defects.

Many different options are available to prospective parents who
gelieve that their child may have a genetic condition or birth 3.2.4
efect.

Recommended Grade Level: Secondary (7-12) and adult education

Student Learning Objective

Describe at least two opt.ons available to prospective parents who dis- /
cover that their child may have a genetic condition or burth defect /\

having children with congenital problems. In most cases there 1s no cause P
for concern. In cases where congenital problems may exist, the prospec- . "L -
tive parents may choose one of several options. \ ;

Content . / 3 ﬁ‘}
Prospective parents who are kncwledgeable about genetic conditions and \\ ﬂ
\l

birth defects may wish to seek help or advice if they are concerned about “ \1%/\

® Termumate pregnancy In the event of a certain diagnosis of Down’s syn-
drome, Tay-Sachs disease, or other conditions, some parents would find
this course g compelling one

® Risk having a child with a birth defect Amniocentesis can accurately pre-
dict many severe birth defects. A genetic analysis of the prospective
parents’ family medical hustonies, however, can predict only the chances
of a genetic disease—a 25 percent chance of a recessive defect or a 50 per-
cent chance of a dominant condition. Many parents would rather take
the risk thar terminate a pregnancy.

® Artificial insemunation If the parents are advised 1n genetic counseling

. that they face significant risks of transmutting a genetic defect to their chil-
dren, it is possible that the mother can still bear a child after the semen
from a healthy father is artificially planted in her uterus The success rate
of artificial insemination 1s abeuf 20 percent

K

¥

® Adoptwn Some parents may choose not to concewve their own biologcal
children if they consider the risks of birth defects too severe Such parents .
'\ could still have a family by adopting children. Dechiung birth ratesand an ' -
increasing number of single mothers raising their own families, however,
2 have made 1t difficult for prospective adoptive parents to find healthy
infants for adoption

® Have no children Seventy-five years ago not having children would
‘ have been inconcgivable to most married couples. Today, with over-

population a major social concern and the growing tendency of both
parents to pursue careers outside the home, childless couples are more
common.

—Continued
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Concept 3 Some genetic conditions and birth defects can be prevented,
treated, or alleviated.

Subconcept 3.2—There are several ways of diagnosing or predicting
genetic conditions and birth defects.

3.2.4 Many different options are available to prospective
oo parents who believe that their child may have a

(continued) genetic condition or birth defect

Learning Activities

1 Set up a role-play situation in which two people who are prospective
parents go to see a genetic counselor. Have two groups portray the fol-
lowing situations. After the role play allow time for class discussion.

® The counselor explains that the results of amniocentesis indicate
that the chuld will have Down’s syndrome; the counselor asks the par-
ents to consider what they will do

® The counselor tells the parents that their unborn child will have a 25
percent chance of being affected by cystic fibrosis The parents discuss

what to do
Suggested Evaluation Activity

For discussion or wnting. What v ould you do if you v ere a parent and
learned through genetic counseling that your uaborn (uld haa

4
® An almost certain chance of having Down'’s syndrome
® A 25 percent chance of having cystic fibrosis
® A 50 percent chance of having hemophila
Notes:
- .
3
-
Q DY
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Goal 4: To understand the personal, social,

and economic consequences of genetic conditions
and birth defects and to gain insight into

the important ethical questions raised by
advar.ces in genetic medicine.

Concept 4: Genetic conditions and birth
defects affect individuals, families,
and the society.
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Goal 4: To understand the personal, social, and economic consequences of genetic conditions and
birth defects and to gain insight into the important ethical questions raised by advances in
genetic medicine.

Concept 4: Genetic conditions and birth defects affect individuals, families, and the saciety.

Recommended grade level for instruction®

Subconcept Secondary

. ‘ i
i
i Primean { Intermediate : (7-12) & adult |
i 1 NI J' 4 6 ! wdacation |
4.1—1It is important to be able to accept genetic cond:tions &
in oneself and in others.
- B - - == - 1[ - - 5 - - ] - e e =
4 1 I—Allpeople are born with some teatures or quahties they ke | ‘
e ;o | b
41 2—All people ure bo. with some teatures or qualtties they | . ) i
would preter not to have 1 l
4.2-—Genetic cond’tions and birth defects are extremely costly
to society.
T e T E e i
42 1—Some of the costs are emotional in nature, principally to ‘ | ,
the aftected individual and his or her fanuly !
e [ -1 - S |
\ f
42 2—Some of the costs are tinanaial . l
4.3—Throughout history there have been attempts to develop
“ideal” human beings.
N . I 1
4 3 1—Philosophers, scientists, and political leaders have T 1
penodically advocated the use of eugenics as a wav ot improviny, | ‘
human beings !
e e R
T
43 2—Important recent advances have been made in the :
technology of genetic engingening (genetic counseling, “test tube’ : .
babies cloning) +
4 3 3—0ur soaety 15 on the threshold of being able to determine ! ’
the kinds of people that are born, and this has profound moral and 5 . [
sethical imphcations ] JI

*Note: A solid bullet (@) indwates that this grade ley el i~ recommended tor teadch-
ing this particular subconcept An open bullet () indicates that the subconcept
should have been mastered by students at this grade level Since many students
have not recerved instruction about genetic conditions and birth detects in the
carlier grades. instruction may be required at more advanced grade levels for con
cepts recommended for earlier levels: These recommendations are not intended to
be followed nigorously, rather they are anoutline of how a course otstudy in genet-
1 conditions and birth defedts might progress trom one grade level to another
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Concept 4 Geretic conditions and birth defects affect individuals,
families, and the society

Subconcept4.1—It is important to be able to accept genetic conditions in
oneself and in others.

All people are born with some features or qualities they like.

4.1.1

Recommended Grade Level: Primary (k- 3)

Student Learning Objective

Identify at least two inherited traits or charactenstics in vourself that y ou
like

Content

Self-acceptance is a prerequisite for accepting and understanding others,
particularly others who may be percerved as physically or mentally 1n-
ferior This concept 1s deceptively simple, the learning activities may re-
quire considerable sensitvity and tactful assistance on the part of the
teacher 1f some students appear to have negative self-concepts

Learning Activities

1 Have each student stand tor a short time in front of a full-length murror
Then ask tRe students to write a brief statemern aoout “"Thingsr Sa That
I Liked.”

2 Divide the class into small groups. Each group discusses the topic "My
Best Quahties ” After the students have identified several qualities in
themselves that they consider their best,” ask them to rank the qualities
on a spectrum ranging from “'probably, or definitely, inhented from my
parents” to “probably, or definitely, the result of my environment.”

3 Ask for volunteers to tell the class their reactions to the following
statements.

® The quahty of my mother that | hke best and also have 1
® The quality of my father that [ hke best and also have s

Suggested Evaluation Activity

Discuss. Why do you think people who like themselves might be happier
than people who dislike themselves? What makes a person hke himself
or herself?

Notes:

(7
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Concept 4: Genetic conditions and birth defects affect individuals,
tamihes, and the society.

Subconcept 4.1—It is important to be able to accept genetic conditions
in oneself and in others.

4.1.2

All people are born with some features or qualities they would
prefer not to have.

ERIC

Aruitoxt provided by Eic:

Recommended Grade Level: Primary (K-3)

Student Learning Objective

Describe several ways of enabling oneself and others to accept a detect or
disorder

Content

The way we react to physical defects or disorders in others 1s often deter-
mined by the way we feel about ourselves Similarly, our own imperfec-
tions can be the source either ot anguish or of strength This concept can
lead 1n many different directions The focus may be either on physical
quahties or qualities of character, or both For teachers who are comfort-
able deahng with group dynamics physical defects can be a touchstone
tor investigating the motives behind intergroup nvalries and cruel be-
havior among students

Learsing Activities

1 Have each student privately note down a response to “The une qual-
ity in myself I would changef [couldis . The students may share
their responses with the rest of the class if they wish. Ask the students to
write a private response to the following question “’I probably can't
change this one quality. Therefore ” Agamn, students may share
their responses on a voluntary basis

-~

2 Read a biography ot Helen Keller

3 Have a class discussion about teasing Introduce the tollowing ques-
tions

® Who engages in teasing?
® Why do people tease other people?
® What kinds of things do people tease others about?

® Instead of teasing someone with a particular weakness what
would be a way of making that person feel more accepted?

4 Have the students discuss or write about their feelings 1n response to
the following situation You pass a crippled person on the street What i
your reaction?

Suggested Evaluation Activity

Discuss. What things could you do to help a disabled schoolmate tee.
more comfortable or accepted?

0.3




Concept 4- Genetic conditions and birth defects affect individuals,
families, and the socety

Subconcept 4.2—Genetic conditions and birth defects are extremely
costly to society.

Some of the costs are emotional in nature, principally to the af-
fected individual and his or her family. 4.2.1

Recommended Grade Level: Intermediate (4-6)

Student Learning Objective

Analyze the emotional adjustment required of the individual and the
family to a serious congenital defect

Key Words
Sibling A brother or sister

Martyrdom Great suffering, often dehiberately chosen

Content

In the case of birth defects that produce a long-term condition requinng
extended treatment and care, an important emotional adjustment 1s re-
quired on the part of both the individual and the famuly. Common day-
to-day emotional consequences of such birth defects include.

® Guilt Both the child and the parents tend to feel that there 15 some-
thing “wrong’ or “inferior’” about themselves

® Demal For vears the parents may deny, cither consclously or sub-
consciously, that a child s retarded, for example

® Ouver-pretechocness and over-compensation: Parents ot hemophiliacs, tor
example, frequently try to protect their children fromnjury, thus stultify -
ing the (hild’s normal psychological need tor independence

® DProblems with sibimgs Often a child with a birth detect 1s given more
attention than his or her siblings, thus producing a higher than normal
amount of sibhng rivalry  Siblings themselves may expenience severe
guilt feelings because they are so much ““better” than their affhcted broth-
er or sister

® Anger The parents, the child, and siblings normally have fechngs of
anger and resentment about their situation Yet this anger is difficult to
express, 1t can become a permanent influence on the emotional chmate
of the family  Occastonally this anger can lead to physical abuse of the
affected child

® Martyrdom Parents and affected individuals feel that they must devote
all therr attention to the problems caused by a pagticular birth defect even
tf thrs 15 not completely necessary  Their behavior 1s an indirect expres-
s1on of theiranger and .esentment, and it can have only negative effects.

Emotionally healthy acceptance of a genetic condition or birth defect can
be difficult to achieve  Often individual or family counseling may be
required.

—Continued
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Concept 4 Genetic conditions and birth defects affect individuals,
families, and the socety

Subconcept 4.2— Genetic conditions and birth defects are extremely
costly to society.

A mother and her four-week-old (hild with
Down’'s syndrome

64
Q

4 2 1 Some of the costs are emohonal 1n nature,
= principally to the attected individual and his or
her family

tconhinuedd

Learning Activities

1 Divide the class into groups Assign each group a particular role play -
ing situation invelving the presence of a disabled child in a fanuly  Allow
time for class discussion

Examples
® The father resents the child but tries to hide it thus retusing to
deal with his resentment
® The mother and father over—protect the child

® The brothers and sisters begin to teel that they no longer receve
sufficient attention from their parents

® The brothers and sisters explain to friends that they have abroth-
er or sister with a birth defect
2 “Forced choice” exercise Ask the students to answer the following
questions in writing {(not to be handed 1n)
Which would vou rather have

A parent who 1s too strict Ine who pays noattention to vou

Abrother whois mentally retarded A brother who 15 blind

A tather with a heart condition A father with diabetes
Go through some sample answers, »nd ask difterent students to state the
reasons for their answers

Suggested Evaluation Activity

Discuss What do you think would be the most difficult probiems for the
parents of a severely disabled child? For the brothers andior sisters?

L4
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Concept 4 Geneti conditions and birth defedts aftect individuals
families, and the sodiety

Subconcept 4.2—Genetic conditions and birth defects are extremely
costly to sodiety.

Some of the costs are financial. . 4 2 2
[ ] [ ]

Recommended Grade Level Intermediate (4 6)

Student Learning Objective

Analyze the timanaal cost ot a genetn conditon or birth detect to the
individual or tamily

Content

The tinancial burden ot some congenital conditions and disorders can
otratn famuly resources tar bevond normal hmits: A child with Tay-Sachs
dreease, for example, will inevitably die at the end of two or three years,
vet ntensive care during t* time <an cost as much as $35,000 Main-
taining a severely retarded individual in an institution can cost between
$250,000 and $750,000 over the individual’s ifetime Treatment {mainly
dietary) tor a child with eatly stages of phenylketonuna (PKU) can cost
more than $10,000, yet treatment can prevent the far more costly effects
of severe mental retardation that could occur without it Since all of the
more serious genetic conditions and birth defects require long-term”
medical care, all of them become financially costly to individuals, fanules.
and the souety

Learning Activitics .

1 Have the students do a consemcr onented study of the costs of medi-

cal care 1n vour comrnunity for a wide varnety of genetic conditions and
birth detects, ranging from relatvely mild defects (poor vision) to the
maost ~seriaus (mental retardation, requiring institutionalization)

) C I PKU (Phenytk &
Compare the expenses COST OF PKU (Phenylketonur
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Suggested Fvaluation Activity 3
- Yy
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Concept 4 Genetic conditions and birth detects atfect individuals,
tamilies, and the society

Subconcept 4.3—Throughout history there have been attempts to de-
velop “ideal”” human beings.

Philosophers, scientists, and political leaders have periodically
advocated the use of eugenics as a way of improving human
beings.

Sprech therapy following surgerv tor dett hp

ERIC
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Recommended Grade Level: Secondary (7-12) and adult education

Student Learning Objective

Deseribe eugenics, and carte at least two instances in whach political leaders
attempted to implement cugenics as a socal poley

Key Words
Aryan Nordic, blond, tair-skinned

Lugentes Improving human betngs by the deliberate selection of certain
types of people to perpetuate their quahities

Luthenies Improving human beings through changes
in the environment

Content

The mineteenth-century biologist Francis Galton coined the term “cugen-
15" to describe the deliberate selection of certain types ot human beings
to perpetuate their qualities in future generations-- in short, breeding
better people “Euthenies” —improving human bemngs through improve-
ments in the environment—is the opposite -

While not labeled as such, cugenics was eryistoned centuries before
Galton by the Greek philosopher Plato The notion of a supesor kind ot
human being, the “philosopher king,” was central to Plato’s vision of an
ideal society in the Republic Plato wrote It follows that the best of
both sexes ought to be brought together as often a< possible, and the
warst as seldom as possible and that the 1ssue ot the former unions ought
to be reared. and that of the latter abandoned i the flock 1s to attain to
hirst-rate excellence ™

Friederich Nietzsche, a nineteenth-century German philosopher and

poet, amplitied this idea by suggesting that © 7~ man s a rope stretched
—Continued
Notes:
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Concept 4: Genetic condrtions and birth defects affect individuals,
families, and the society

Subconcept 4.3—Thioughout history there have been attempts to
create “‘ideal’”” human beings.

Philosophers, scientists, and political leaders 4.3.1
have periodically advorated the use of eugenics as nwJe
a wav of improving human beings. (continued)

between the animal and the Superman.”’ Nietzsche envisioned the Super-
man as a perfcct being of superior mental and physical ability.

Any actual implementation of the concept of eugenics imphes total con-
trol of human reproduction by the government or state. In ancient Sparta
this was a practical reality, the government determined that only the
strongest and most able young men could father children Closer to
memory is Adolf Hitler’s attempt to eradicate the Jews during World War
Il as part of a massive crusade to breed a superior “’Aryan” race More
than stx million Jews were exterminated in German concentration camps
between 1939 and 1945.

Note: This subconcept 1s not intended as an endorsement of eugenics
The teacher should also present the idea that individual, ethmc. and
racial differences are not only desirable, but necessary, for the health and
well being of a society

Learning Activities
1 Have a class debate for and against eugenics

2. Discuss' Why are individual differences among people important to a
society? Do you agree that individual differences are important?

3. Ask for volunteers to read, and report to the class about, The Dary of
Anne Frank, she story of a German Jewish teenager dunng Worid War I, or
Aldous Huxley’s Brave New World. the story of a society in which eugen-
ics 15 the official government policy

4. Arrange for the students to view either [udgment at Nuremburg or OB
VIl Both films deal with the plight of the Jews during World War IT (Check
local theatres, television listings. or film rental services )

Suggested Evaluation Activity

For discussion or wnting: Distinguish between eugenics and euthenics

Notes:
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Concept 4. Genetic conditions and birth defects affect individuals,
families, and the society.

Subconcept 4.3—Throughout history there have been attempts to de-
velop “ideal” human beings. :

‘Important recent advances have been made in the technology of

genetic engineering (genetic counseling, “test tube’” babies,
cloning). .

Recommended Grade Level: Secondary (7-12) and adult education

Student Learning Objective

Identify at least two technological aspects of genetic engineering w ih
which scientists are currently experimenting .
i

Content

On the one hand, genetic engineering—the technological manipulation
of heredity—has the ring of science fiction, seemingly improbable and

unattainable. On the other hand, genetic enginec ng1s an ancient prac-
tice

For centuries farmers and horsebreeders, among others, have experi-
mented with creating new kinds of plants and animals by inbreeding and
cross-breeding. Couples who choose not to have children for fear ot
passing on diseases that aré known to “run” in their families often do so
without. the benefit of gemetic counseling or sophisticated laboratory
analysis of their chromosomes and blood cells Both are relatively primi-
tive examples of genetic engineering.

The “new_genetics” 1s distinguished vy the extent to which modern
scientific experiments have progressed toward determining genetic fac-
tors artu.cially in a laboratory setting.

The first successful experiments with artificial insemmation of humans
occurred in 1884, “‘Test tube babies”’—the creation of fetuses 1n artificial
wombs—have.been the subject of extensive laboratory experimentation
for more than a decade. Although no fetus has ever been born from this
prdcess, Russian scientists have been able to keep a fetus alive in an artifi-
c1al womb for more than six months.

Cloning, the reproduction of living orgamisms from single cells of thosé
organispé, producing a duplicate of the ongina! organism asexually,

-—Contmued
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thies, and the society

gubconcept 4.3—Throughout history there have been attempts to de-
velgp “ideal” human beings.

Important recent discoveries have been made in 3
the technology of genetic engineering (genetic 4. 2
counseling, “test tube” babies, cloning) fmntmuvd)

has already been accomphished with plants and some lower orders of
animals One scientist has predicted that a human clone will be produced
by 1980, others claim that human clones may not be feasible for decades,
or even a century. Popularly this process has been labeled, 1n speculative
discussions, *‘xeroxing human beings.”

Perhaps most important, in the years since the discovery of the structure
of the DNA molecu'e, scientists have cond_ted laboratory experiments
indicating that DNA molecules from different species can be recombiried,
producing entirely new forms of life. For two years (1974-76) the.National
Institutes of Health imposed a moratorium on all research in this field,
fearing that new virus-like microorganisms might be developed and
accidentally released into the population. Strict guidelines for such re-
search were issued in the spring of 1976, and it is now continuing. In the
future scientists may be able to produce new genetic codes in a laboratory
setting.

Genetic counseling and laboratory expenments have made the eventual
control of human heredity a realistic outcome. The main question is not
whether such a development is possible—clearly it has begun to occur—
but when it will happen.

Learning Activities
1. For class discussion:

® As a class, decide which current hero would be the most desirable
to “"carbon copy” (clone), and why. Why might cloning not be a
desirable scientific development?

Suggested Evaluation Activity

For discussion or writing: Distinguish between a simple, primitive form
of genetic engineering and a more advanced, technological form.

Ngtes:
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Concept 4: Genetic conditions and birth defects affect individuals,
famihes, and the society.

Subconcept 4.3—Throughout history there have been attempts to de-
velop “ideal”” human beings.

4.3.3

Our society is od the threshold of being able to determine the
kinds of people that are born, and this has profound moral and
ethical implications.

Aruitoxt provided by Eic:

Recommended Grade Level: Secondary77-12) and adult education

Student Learning Objective
Analyze moral and ethical 1ssues resulting from the new genetics

Content

Although our society 1s only on the threshold of 2 genetic revolution,
recent scientific discoveries suggest that when the technology of control-
ling genetics 1s finally perfected, the human race will rapidly move into
one of the most significant stages of history. The moral and ethical ques-
tions raised by such a prospect are far-reaching The dilemma has been
aptly described by Theodosius Dobzhansky, a noted geneticist and
writer.” . . . if we enable the weak and the deformed to live and tc propa-
gate their kind, we face the prospects of a genetic twilight; but if we let
them die or suffer when we can save or help them, we face the certainty
of a moral twilight.”

The implications of the new genetics can best.be represented 1n the form
of several key questions

® Who would determinc vhat kinds of people would be born?

® In the event of total control of human reproduction by the state what
nights would individuals, both living and unborn, have?

¢ Is scientific progress inevitable? Should some kinds of scientific
eaperimentation be stopped?

Learning Activities

1. Select volunteers i rcport to the class about the role of genetics in
different science fiction films or books. In these visions of the future what
kinds of people exist, and how did they come into being?

2. Have a class debate on the following topic:

® It is 1985. The government of the state of Califcrma has just pro-
claimed that no one with a genetic disease will be allowed to have
children.

® Argue for and against this policy

Suggested Evaluation Activity

For discussion or wnting Describe two moral or ethical 1ssues imphed
by the “new genetics.”’

7“1
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Glossary

Armuno aads The bullding blocks of protemn, tor which
DNA forms the genetic code

Anvuocentesis Needle puncture of the uterus and amniot-

1¢ cavity through the abdominal wall to allow amniotic

flurd to be withdrawn by syringe. The term 15 often ap-
plied to the whole procedure of prenatal diagnosis by
Culture and analyes of amniotic flud cells

Autosome Any chromosome other than the sex chromo-
somes Humans have 22 pairs of autosomes

Nordic,

Birth defect A dlscdw disorder, or other condition pres-
ent at birth that can 'mpair an individual’s health

Aryan blond, lair-skinned

Cell. The hiving acti e microscopic unit of all plants and
amimals, consisting of many specialized parts

Chromosome abnormality or crror Anabnormality ot chro-
mosome number or structure

Chromosemes Microscopic threadlike bodies in the nucler
of cells

Clone A cell ine dernved by mutoss trem a single ancestral
cell

Congenital trait Tratt present at birth, not necessanly
genetic

Cytology  The studv ot cells

Cytegenets The study ot the genetic ettects ot cellular
reproduction, focusing poimarily on the chromosomes
DN A Deoxy ribonucleic aad, the nucletc acid of the chro-
mosomes

Demmance The quality - ¢ > particular trart that appears
when it 15 paired gcncmallv with a ditterent trait, the
sccond trait being recessive :
Envtronment The conditions or intlaerces present sn the
world an individual inhabits

Lugenics Improving human beings by the dehberate
selection of certain tvpes ot people to perpetuate their
qualities

Euthenics Improving human beings through changes in
the environment

Lvolution Gradual change from one torm to a new  or
differengg torm

Fetus The developing organism of a human being prior to
birth

Genes The units in chromosomes that determine heredi-
tary tratts

Genetic comdition Any quahity or trait that an individual
inhents from his or her parents

Genetus The saentific study of heredity

»*
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Genetie code The process of chemical change and recom-
bination that occurs durning cell division, involving the
tour basic chemicalcompounds of DNA and the 20 amuno
acids that make up all proteins

Genctic trait Trait determuned by genes, not neces iy
congenital

Heredity: The inhenitance of phyveical and mental charac-
teristics

Martyrdosn Great suttering, otten dehiberately chosen

Meiosis The speaial ty pe ot cell diviston ceeurring in the
germ cells

Mitosts The reproduction of a cell by, dividing into an
exact duplicate ot itself

Multifactorial  Determined by multiple factors, genetic
and non-genetic, yetin a discernible hereditary pattern

Mutation A failure of a gene to produce an exact self-
copy, resulting tn moditication ot the hereditary trait
produced by that gene

Nutntwon Any form of nourishment mainly food
Nudeus The central part of a cell

Prenatal-care. Maintenance of a mother’s health prior to
the birth ot her child

Prenatal dragnosis: Determination ot the likelihood of birth
defects inan unborn tetus

Psychomotor Of or relating to motor action directly pro-
ceeding from mental activity

Recessiveness The quality of a particular trait that does not
appear when patred genetically with a dominant trait

Sev chromosomes Chromosomes responsible for sex deter-
nation

Sthlmmg A brother or <ister
Species Groups of hving organisms that interbreed

Sperm Male germ (sex) celis that unite with temale ova
(egg) cells to produce a new organism

(3
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Common Congenital Diseases and Disorders
A Summary o¢ Important Features

Cleft lip palate

Symptoms Immediately observable at birth Clett hip
tailure ot the two sides of the upper lip to grow together
properly Cleft palate. a splitor openingin the root of the
mouth leading to complicaticns in breathing, speech,
heaning, and ingestion of food These conditions oceur
both together and separately

Treatment Corrective surgery, speech therapy

Pattern of transmission Varnable, otten multitactorial

Club foot

Symptoms Twisted position of one o1 both of ababy’s teet,
easily recognizable at birth, resulting, if untreated, in
inabihity to walk and or shortened legs or toes

Treatment Surgery, corrective shoes or braces With
proper care, most affected individuals can walk normally
by the time thev reach physical marurnty

Pattern of transmission Multifactonal

Cystic fibrosis

Symptoms Unusually thick mucus blocks the lungs,
causing coughing, difficult breathing, infections, and
distended lungs Secretion of the digestive juices 1s re-
duced, causing poor digestion of food, a massive appe-
tite, thin body build, poor tolerance of exercise, short
stature, and in some cases delpved sexual maturation
Salt 15 lost in perspiration more easily than normally

Treatment. Life expectancy 1s shorter than normal Phys-
ical therapy can improve breathing, synthetic digestive
enzymes can improve digestion, salt tablets can help to
avoid loss of salt in perspiration, antioiotics can treat
lung infections

Pattern of transmission Recessive

Diabetes
Symptoms. Thirst, increased appetite, weakness, weight
loss, 1n extreme circumstances, unconsciousness or con-
vulsions

Treatment Since diabetes 1s essentially the result of meta-
bolic disorders leading to high blood sugar, this condi-
tion can be corrected by insulin injections and careful
diet and exercise

Pattern of transmission  Muitifactonal

Down’s syndrome

Symptoms: In carly stages of development, distinct phys-
wal features. slanting eyes (Down’s syndrome 1s some-
times referred to as ‘'mongolism”’), curving folds of skin
at the eyes, shorter than average stature, often a single

RIC
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large creass on the palm ot the hand In later stages ot
development, varying degrees of mental retardation,
occastonally heart disease and other complications
Treatment Antibictics tor some complications attending
Down’s syndrome, speaal education Life expectancy
may be nearly normal

Pattern of transmission Chromosome abrormality

Hemophilia

Symptoms Poor clotting of blood, spontaneous blceding
or excessive bleeding after minor injurv, damage to joints
Treatment Injections of the deficient clotting factor With
proper care, hemophiliacs can lead normal hves, al-
though they must take care in exeraising

Pattern of transmission X-hnked

Huntington’s chorea

Symptoms Between the ages of 30 and 40, progressive
detenoration of the brain and central nervous system,
producing involuntary jerking, loss ot mental abihties,
depression, insamity, and ultimately death

Treatment None
Pattern of transmission Dominant

Hydrocephalus

Symptoms. Larger than normal head size Hydrocephalus
1s the result of abnormal quantities of cerebrospinal fluid
in the brain, usually due to a blockage, tumor, or mal-
formation that interferes with the circulation of the flud
through the central nervous system

Treatment- Surgical removal of excess flind  Without
treatment, affected children rarely survive

Pattern of transmssion Multifactonal

Muscular dystrophy

Symptoms Muscular dystrophy 1s actually a group of dis-
orders, all of which involve damage to the muscles sup-
porting the skeleton, resulting in progressive weakness
Duchenne-type muscular dystrophy, occurnng in the
first few years of Iife, 1s the most common

Treatment. Temporary rehef through therapy and braces
Death usually occurs within 15 dr 20 years of onset

Pattern of transmssion Commonly X-linked

Phenylketonuria (PKU)

Symptoms An mborn error of metabolism, PKU 1s the
inability to metabolize the amino acid phenylalamne In
the newborn PKU can be detected through a simple




blood test Later on a child with PKU can be identified by
unusually hghter hair or skin than his or her siblings In
advanced stages PKU can produce abnormal destructive
behavior and degrees of mental retardation.

Treatment The most serous effects of PKU can be pre-
vented in infancy through a special diet that balances the
body’s lack of the phenylalanine enzvme 1f PKU ad-
vances beyond this stage, institutionalization may be
required to deal with severe mental and physical retarda-
tion

Pattern of trunsmssicn Recessive

Rh incompatibility
Symptoms In the newborn child, jaundice, anemia, stll-

birth, or compiications leading to mental retardation and
subnormal physical development

Treatment Rh disease 1s the result of the incompatibility
of Rh blood factors in the mother and tather Although
once among the most common causes of birth defects,
the disease can now be prevented completelv by a vac-
ane developed in 1968

Pattern of transmissien Dominant Rh tactor disease can
occur onlv in situations where the tather has Rh positive
blood while the mother has Rh negativ e blood

Sickle cell anemia

Symptoms A blood test will reveal that the bearer of this
disease has bmud cells thar are sickle-<haped, ratherthan
the normal round shape Although vichimes of this disease
can lead normal bves, severe anemia 1s common and
aftected individuals expenience penodic pain and mtec-
tions The life span 15 usually shorter than normal

Treatment No cure has beentound Temporany analgesi
rehiet, antibiotics, and occasional blood transtusions are
nedessan

Pattern of trin-niissten Recessive

Spina bifida

Svmpturm A detect in the bose strudtore of the
column, otten produdng a large avst containimg, pares o
the spinal cord, observabie at birth

spinal

Freatment Corrective surgen Insevere cases chaldren
who have been treated are paralized below the woaist

Pattern of bransmssen Multitactonal

Aruitoxt provided by Eic:

Tay-Sachs disease

Symptoms An infant with Tay-Sachs disease appears
normal at birth Within four to ejght months the first
symptoms appear in the form of weakness, sluggishness,
and poor psychomotor development. The symptoms be-
come progressively more severe—-blindness, deafness,
seizures. paralysis, and total mental retardation usually
occur Deathlvalways occurs by three to five years of age

Treatment None

Pattern of transmission Recessive

Thalassemia (Cooley’s anemia)

Symptoms  Severe anemia, the result of a tadure of the
body to produce blood cells with the normal amount of
hemoglobin Children with thalassermia are pale and liot-
less

Treatment Hemoglobin transtusions throughout Lite,
beginning in the tirst vear

Pattern of transpission Recessive



Selected Readings

Books

Apgar, Virgima, and Beck, Joan Is My Baby All Right?
New York. Tndent Press, 1972.

The most complete book yet published on the subject
of birth defects, including an account of the grocess of
heredity written 1n lay terms

Darwin, Charles The Origmn of Species Numerous edi-
tions.

The classic on evolution

Dobzhansky, Theodosius. Heredity and the Nature of Man
New York: Signet Science Library, 1964

A brief history of genetics and speculations about the
future. Comprehensive wisdom, ciearly written

Dubos, Rene So Human an Ammal. New York. Charles
Scribner’s Sons, 1968

This 1969 Puhitzer pnizewinner emphasizes the danger of
man’s losing his humanness to his mechanized sur-
roundings.

Etzioni, Amiutar. Genetic Fix: The Next Techndiogical Revolu-
tion New York. Harper and Row, 1975.

The morality of the new genetics explored 1n a chatty,
self-centered way as Etzioni recalls an international con-
ference on the subject Highly readable

Goldstein, Philip Genetics Is Easy. New York Viking
Compass Books, 1967

Terse descriptions of Mendel’s discoveres.

Halacy, D S., Jr. Genetic Revolution- Shaping Life for To-
morrow New York. Harper and Row, 1974

An examination of the moral and ethical 1ssues raised by
the new genetics

McCusick, '/ A. Mendelian Inherttance m Man Baltimore
Johns Hopkins Press, 1971

An authoritative catalog of genetic diseases and disorders.

Y

Montague, Ashley Human Heredity New York Worid
Publishing Company, 1959

A well-wntten argument for deemphastzing the 1ole of
genetics and recognizing the importance of environ-
mental factors

Moore, Ruth Evolution New York Tmme, Inc, 1962
Loaded with beautiful pictures and luaid diagrams

Nyhan, Wilham L, M D The Heredity Factor. Genes,
Chromosomes, and You New York, Grosset & Dunlap, 1976.

An excellent, well wnitten general guide

Stern, Curt Human Genetics San Francisco W H Free-
man & Co, 1960

Detailed, scholarly, complete, and nichly illustrated.

Watson, James D The Double Helix A Personal Account of
the Discovery of the Structure of DNA New York New
American Library, Mentor Books, 1968

A witty, entertaining account of one of the major bio-
logical discoveries

Magazine Articles

Anderson, Alan, “Will My Baby be Normal®” New York
Times Magazine, September 8, 1974, pp 100ff

Ausubel, F, "The Politics of Genetic Engineering. Who
Decides Who's Defective?”” Psychology Todau, June, 1974,
pp 30ff.

Bvlinsky, G., “What Science Can Do About Hereditary
Diseases,” Fortune, September, 1974, pp 148ft

Culliton, B. J., “Genetic Screening The States May Be
Writing the Wrong inds of Laws,” Science, March 5,
1976, pp. 926-929.°

Douglas, ] H, “Genetics: A Science That Is Coming of
Age,” Science News, November 24, 1973, pp. 332-334.
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Galston, A W, “"Here Come the Clones,” Natwral His-
tory. February 1975, pp 72-75

Greenfield, ], “Advances in Genetics that Can Change
Your Lite,” Today s Health, December, 1973, pp 20-24

Gwvnne, P, “Genetic Watchdogs NIH Guidelines tor
Recombinant DNA Research,” Newsweek, July 4, 1976
pp 106-107

. CPehtics and Genes,”” Newsweeh,
January 12, 1976, pp 50-52

§

Heiserman, D L, “"New Hope in the War on Genetu
Disease,”” Sctence Digest, February, 1973, pp 68-72

Judson, H F, “Fearful of Science,” Harper's, March
1975, pp 32t

Lamberg, L, “Genetic Screening Learming What You
Never Wanted to Know,”” Today's Health, March, 1976,
pp 28-31

Motulsky, A G, “Brave New World”? Ethical Issues
Raised by Current Approaches to Prevention, Treatment,
and Research on Genetic Diseases,” Science, August 23,
1974, pp 653-664

Natwnal Geographie, September, 1976, 1ssue on “The
New Brology

Pines, Mava, “Genetiw Profiles Will Put Our Health in
Our Own Hands,” Smuthsoman, July, 1976, pp 86-91

Restak, R , “"The Danger of Knowing Too Much,”” Psyche-
logy Today, January, 1976, pp. 64ff

T “Genetic Moratorium. Demands of the Cambndge,
Massachusetts, City Council,” July 19, 1976, p. 67

Wade, N, “Recombinant DNA Guidelines Debated at
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New England Journal of Mediane
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Scrence News

Available 1n many hbraries
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Instructional Materials for
Classroom Use

All About Healthy Me A workbook, coloning book, and
reader for kindergarten through grade three, emphasiz-
ing the individual’s unique quahities and difterences
from others

Available from

Office of Chuld Development

U S Departmentot Health, Education, and Weltare
Washington. D C 20201

Teacher’s manual also available

So I Have Sickle Cell Trait Booklet tor the primary or
intermedhate level, using smiling-faced characters to tell
about sickle cell trait

Avalable from
National Sickle Cell Disease Pregram
Bethesda, MD 20013

Tony’s Swkle Cell Crises Fully illustrated colonng and
storybooks for the clementary level

Avatlable from

Rapid Press

1726 North First Street

Milwaukee, WI 53212

What Are the Facts About Genetic Discase” Booklet A briet
introduction with intormativ ¢ charts ane statists Ap-
propriate for intermediate and secondary levels

Avatlable from
National Institutes ot Health
Bethesda, MD 20014

Aruitoxt provided by Eic:

Why Is Mary on a Diet? Hlustrated reader for intermediate
level about a hittie girl who was born with PKU and must
be on a speaal diet for most of her hfe

Available fron,

The Children’s Memorial Hospital
2300 Children’s Plaza

Chicago, IL 60614

Instructions on how to perform geneuc experiments with
frut fhes, corn seedhings, etc, are available with the
purchase of matenials for expertments from several com-
panies

Ward’s Natural 5Science

PO Box 1749

Monterey, CA 93940

Nasco Biological Saence
PO Box 3837
Modesto, CA 93352

College Biological Supply Co
PO Box 1326
Escondido, CA 92025




Agencies

Forturtherinfermatien about additional booklets, films,
filmstnips, learning matenals, or speakers, contact

The Arthntis Foundation
1212 Avenue of the Amernicas
New York, NY 10036

Califormia Epilepsy Society
14652 Ventura Boulevard
Sherman Oaks, CA 91403

National Hemophiha Foundation
25 West 39th Street
New York, NY 10006

Muscular Dystrophyv Associations of America, Inc
810 Seventh Avenue
New York, NY 10019

National Association tor Retarded Citizens
PO Box 6109
Arhington, TX 76011

National Cvstic Fibrosis Foundation
3379 Peachtree Road. NF
Atlanta, GA 30326

National Foundation March of Dimes
P O Box 2000
White Plains, NY 10602

Nat.onal Genetws Fourdation
250 West 37th Street
New York, NY 10014

Sickle Cell Anemia Research and Lducation Inc
2201 Stemner Street
Sdan Franasco, CA 94115

State of Cabfornia Regional Centers for the
Developmentally Disebled

Regional Centers Section

744 P Street
Sacramento CA Y5814




Recommended tfor teachers, sccondary students, and
adult education students, as erther a pretest or review of
instructional content

Questionnaire
for Pretest or Review

Instructions For each true talse and multiple chowe ques- 8 Match the racial groups which are most likely to have
tion below. cirdde one or more answers that dpp!y the indicated conditions
A Sickle cell anemia (1) Blacks
B Diabetes (2) Caucasians
1 A person can acquire a genetic disease from C Cystc fibrosis (3) Jews
A Poor diet D Tay-Sache diseace (4) Mediterraneans
B Inhentance E Down’s syndrome (5) Native Americans
C Fnends F Thalasser .a (6) Chicanos
D Environment (7) All of the above

9 Cystic fibrosts causes

2 Some diseases are passed on trom parent to child ’

through heredity A Lung problems

AT B Obesity

'3 F';‘Q C Daigestive problems

alse D Ringingin the ears
E. All ot these

3 Which of the following are inhented? F None of these

g\' }S-{lgﬁzpcﬁlll],g“emla 10 Sickle cell anemia 15 a recessive genetie disorder

C. Diabetes A z’u"

D Tay-Sachs disease B Falwe

. Cystic fibrosis

}E: Tz;::cﬁﬁ:;:'" 11 A person who has diabetes

G. Pneumonia A Needs to have regular meals, snacks, and exercise

H. Chicken pox B. Should stay indoors at all times

C. Needs to eat extra sugar with meals

4 Ageneis 12 Tay-Sachs disease cannot be diagnosed before the

A. The smailest unit of heredity tecnage years

B. A part of the red blood cell A. True

C. An aid to indigestion B False

13 To obtain information about genetic disease, which

5 Ahcarr:er ()tf_ a genetic disease has the following of the following resources could be used?

charactenstics:

. Local school board
Welfare department
National Cystic Fibrosis Foundation

A Must have a blood tranfusion to correct his or her
condition

moN® >

B May be unaware of his or her carner state _ National Foundation/March of Dimes
C. Will never suffer from the disease 1tself Local library
D. Has a short life expectancy
14 Genetic diseases.
6 Recessive genetic diseases and disorders A Are the subject of increasing amoui s of research

B Can cause great economic stress on affected
A. May come and go

B. Are inhenited from both parent C fCafr:ll:e?lue ce the development of a positive
C May be eauly recogmized 1n the carnier niiuence e viopmen P

self-image of an affected child

15 Genetic engineering 15 a new field of study a «d can
be both a promise and a threat for the future

~3

Dominant genes
A. Canbe easily recognized in the atrected individual

B Bring out the recessive genes A True
C Are not important in the occurrence of genetic B False
diseases and disorders Answers on next page
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Answers
1 B
2 A
3 A,B C DE
4 A
5 B.C
6 B
7 A
8 A Sickle cell anemia (1) Blacks
B Diabetes (7) All of the above
C Cystic fibrosis (2) Caucastans
D Tay-Sachs disease (3) Jews
E Down’'s syndrome (7) All of the above
F Thalassemia (4) Mediterraneans
9 A, C
10 A
11 A
12 B
13 ¢, D.}
14 A B s
15 A
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